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COAL RESOURCES OF THE LONGWALL 
DISTRICT OF NORTHERN ILLINOIS 

(DISTRICT 1) 

By Gilbert II. Cody 



CHAPTER I-INTRODUCTION 

IMPORTANCE OF THE AREA 

The amount of fuel originally available in the 1700 square miles 
of the Longwall District (Fig. 1 and Plate I) is enormous, being ap- 
proximately 5.977.000.000 tons. Of this amount only about 3 per cent 
has been mined or placed beyond recovery by past mining. At the 
present rate of production (1913) this available coal would supply 
the State for alx)ut 90 years. The additional value of the millions 
of yards of shale and clay and cement-making limestone associated 
with the coal, and the location of the area near the Chicago market 
gives this district an economic imjx>rtance second to none of the 
districts of the State. The mineral i)r<)ducts obtained fnim the coal- 
bearing rocks of the area had a total value in 1912 of about eight and 
r)ne-half millim dollars, or al)out 7 per cent of the total value of the 
mineral products of the State for that year, althcnigh the district com- 
prises only 3 per cent of the total area of the State. The estimate 
does not include the output of several zinc smelters and rolling mills 
and glass factories attracted to the regiim by the accessibility of the 
fuel, the value of whose manufacture<l products is several million 
dctllars annually. It seems improbable that another area of ilu- .**^tale 
of similar size outside of the oil fields product-s fnun it> own natural 
resources products having a greater value. 

AcK.\()\VLKI)(iMi:XTS 

This description of the coal rcNuurccs i»t ilu- l.«»!ij^\\all l)i>irict 
is one of a series of re[H)rts on the Illinois coal district-^ bi-iiig prepared 
under the c(x>[>erative agreement of the .^tale < leolo^ri^-.d Sur\ev with 
the Department of Mining Engineering of the Univer>ity of Illinois 
and the U. S. lUireau of Mine>. The refxirts on coal resource^ cover 
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approximately the same areas as corresponding bulletins on Coal Miop 
ing Practice, as defined in Bulletin 1 : "A Preliminary Report on 
Organization and Method of Investigations," 

In the study of thb region little special field work has been under- 
taken by the writer, but use has been made of the excellent notes taken 
in 1912 by Mr. K. D. White in the mines selected for field observation 
under the cooperative agreement. It has been the purpose to assemble 
also the information previously collected by other members of the 
Survey since its organization. Field notes by the following men have 
been reviewed: Messrs. Jon A. Udden, Frank F. Grout, E. W. 
Shaw (U. S. Geological Survey), L. W. Swett, Edwin F. Lines, E. H. 
Pool, and O. F. Brooks. Much of the information collected in coop- 
eration with the U. S. Geological Survey by Professor U. S. Grant 
and the present writer in the study of the La Salle and Hennepin quad- 
rangles has been incorporated in this report. The results of drilling 
operations conducted under the direction of Mr. G. S.' Rice, now Chief 
Mining Engineer of the Bureau of Mines, have contributed much to 
our knowledge of the stratigraphy and structure of the district. 

To the kindly cooperation of the various mining companies in 
this field, the Survey is indebted for the large amount of information. 
There has been a generous response to requests for drilling records 
and other information of a geological nature, even though much was 
of a confidential character. Individual mention would hardly stop 
short of a complete list of the companies. From the superintendents 
of the various mines, from the pit bosses, and not infrequently from 
the miners, have come many of the details of our information. 

In the preparation of the report the writer is especially indebted 
to the Director, Mr. Frank W. DeWolf, and to Mr. F. H. Kay for 
kindly and helpful suggestions, and to Miss Helen Skewes, Messrs. 
M. L. Nebel, and L. S. Baldwin for aid in the preparation of the 
various diagrams and sketches. 

DEFINITION AND EXTENT OF THE LONGWALL DISTRICT 

The Longwall District is so called from the prevailing method of 
mining. The western part of the field is commonly sp >ken of as the 
"third-vein'' field, because the principal coal mined at La Salle is the 
third bed below the surface. In the eastern part of the field this bed is 
known as the Wilmington coal. This "third vein" or "Wilmington'' 
bed is coal No. 2 of the Illinois section, and is recognized by the 
State and U. S. Geological Surveys as approximately equivalent in age 
to the Murphy sboro coal of southwestern Illinois. By definition it 
marks the base of the Carbondale formation of the Pennsylvanian sys- 
*^em in this State. 
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The Longwall District includes the area underlain by coal No. 2 
in commercial thickness. The area is limited on the north and east 
by the outcrop of the coal. On the south and west the coal probably 
continues beyond the limits of the area but in most places is not 
mined because of either its decrease in thickness or its greater depth 
in contrast to higher coals. To the south and west, therefore, the 
Longwall District merges with indefinite boundaries into the adjacent 
coal districts. 

The accom[)anying map (fig. 1) shows the boundaries of the 
Longwall District as assumed in this report. Parts or all of the fol- 
lowing counties are included in the area: Bureau, La Salle, Grundy, 
Will. Putnam. Marshall, Livingston, and Kankakee. 

DEVELOPMENT OF MINERAL INDUSTRIES 

This area lies near Chicago and is therefore crossed by many 
trunk lines, the more important of which arc the Chicago, Burlington 
and Quincy Railway; the Chicago, Rock Island and Pacific Railway; 
the Atchison. Topcka and Santa l*c Railway ; the Chicago and Alton 
Railroad; the Illinois Central Railroa<l; the Chicago, Indiana and 
Sjiilhcrn Railroad; and the Wabash Railroad. The transportation 
facilities are apparently ideal, but the present depression in the mining 
business of the district is thought by coal operators to be due to an 
artificial disiTimiiiation in freight rates between this and t>ther dis- 
tricts of the State. 

There are a number (►f im[x:)rtant small cities in the district, the 
chief of these being Streator, La Salic. Peru, and Ottawa. These, and 
several <»f the smaller towns, Spring \'alley, (Iranville. ( )glesby. Coal 
City, South Wilmington, and Morris, owe much of their imj)ortance 
t» the development of the mineral resources of the vicinity, 'i'he dis- 
trict contains rich and largely undeveloped res<.>urces of shale, clay, 
o»al, glass sand, and limestone for cement making ami for other uses. 
With slightly more favorable mining and tran>iM>rtation rates. an«l with 
useful canals traversing the district, the field might h<»ld its own with 
any in the State. The coal output of the State has gra<lually a<lvance<l 
from north to south. In 1881 La Salle i "oiinty led in oiiipiu with 
624,9(X) tons ; in the next year it still heM first place with over 2.()(X).(»(1. 
after which the center of production move<l squill until the c unty 
leading in \9i)7 and 19()8 is at the extreme •southern en^l of the o»al 
field. The center c»f producti<Mi has Meadily recede<l tnun t"hicagi« 
markets l)ecause of (1) development of north-N.nuh railroad>; <2> 
pn^jjortionately cheaper ton-mile rates; (3) thick ci>al and other con- 
ditions favoring easy mining; (4) low t »nnage price paid to miners; 
(5) lietter quality of coal in the southern conntie<. It is thought bv 
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some that the eventual revival of coal mining in the area will depend 
on the use of coal at the mine to develop power, coal-gas products, and 
coke, so as to free the producer from much of the burden of trans- 
portation. 

No oil or important gas fields have been discovered in the dis- 
trict, but the possibilities do not seem to have been exhausted, espe- 
cially along the line of the La Salle anticline. 
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CHAPTER II-GENERAL GEOLOGY 

INTERPRETATION BY MEANS OF BLOCK DRAWING 

In order to understand the position of the coal beds in the geo- 
logical formations present in the district, a knowledge of the general 
geological relations is necessary. In the following description of the 
general geolog}- the rocks older than the **Coal Measures" or coal- 
bearing HKks are discussed very briefly, whereas the "Coal Measures" 
arc considered in great detail. Operators or engineers in charge of 
development work will, it is hoped, find this a valuable reference 
chapter. The reader may, however, prefer to turn to other chapters 
directly and may refer to the Contents for topics of greater interest. 
The general relaticmship of the coal to the other strata is shown by 
the accompanying block diagram or stereogram (PI. II ). The draw,- 
ing is diagrammatic and does not conform closely to horizontal scale 
or geographic iKumdaries. 

The diagram represents a bU)ck of the earth's crust about as it 
is in the l^ngwall District. The block is divided into three sections 
along east-west lines. h>om the south section nearest the reader, all 
the strata have been removed to the base of the **Coal Measures" or 
Pennsylvanian series. The resulting surface represents that upon 
which the Pennsvlvanian rocks were laid down, and is seen to be under- 
lain by various kinds of rocks dipping eastward away from the fold, 
which trends apj)roximately northwest-southwest. The fold is known 
as the La Salle anticline. It is shown to vary l)oth in closeness an<l in 
height. To the south it is more gentle than to the north. Increas- 
ingly younger nKks next underlie the "Coal Measures" toward the 
east and toward the west from the axis of the fold as is shown in the 
diagram, and because of the unsymmetrical character of the anticline, 
which is much steeper to the west than to the east, the formations 
succeed one another much more rapidly to the west than to the east. 
In addition to the eastward and westward dip of the older strata there 
is also a dip toward the south, so that younger rocks are more likely 
to lie under the Pennsylvanian system to the south than to the north. 

The mid<lle section of the diagram ( IM. II) shows the surface 
• if coal X<>. 2 as it would appear if all the overlying vack^ wvw re- 
moved. It differs from the original surface of the coal in being folded 
along the axis of the anticline and in being limited on the east by an 
erosional. rather than a depositional. algc. The coal bed as originally 

(17) 
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fornied probably had a very level surface and a gradually diminishing - 
thickness toward the edges. 

After the accumulation of the coaly material the deposition of 
other Pennsylvanian strata continued to a thickness of at least 500 
feet above coal No. 2 in the center of the district. That this thickness 
persisted over all the area seems improbable. The succession evidently 
was thinner cast of the anticline and toward the old shore line, which 
probably lay several miles beyond the present line of outcrop of the 
**Coal Measures." 

At some time after the deposition of coal No. 2, and possibly 
after the close of Pennsylvanian deposition in this area, further move- 
ment along the line of the anticline occurred so as to fold the coal and 
other rocks as shown in the diagram. An earlier period of movement 
is described under ^'Structure." 

The long period or periods of erosion that followed the dep )sition 
of Pennsylvanian strata removed the "Coal Measures" entirely from 
some areas and greatly thinned them in others. Just before the glacial 
period valleys had been cut so as to expose the coal, and the outcrops 
on the north and east were eroded back irregularly toward the center 
of the coal field. The boundaries of the coal could be readily traced 
if the covering of glacial drift were removed. The glacial material 
left by the ice is of general occurrence except where it has been re- 
moved by subsequent erosion, and is of irregular thickness, reaching 
a maximum of 340 feet. It is represented in the north section of the 
diagram in Plate II. The surface is in general a plain, but is cut here 
and there by steep-sided valleys which may or may not penetrate the 
underlying rock. The drift surface evidently bears no relation to the 
underlying rock surface, and therefore the limits of the coal beds can 
be determined only by extensive drilling. 

This brief explanation of the stereogram (PI. IT) presents the 
three main groups of strata within the Longwall District and shows 
the general relationship existing among them. These strata in ascend* 
ing order are (1) the pre- Pennsylvanian rocks ranging in age up 
through the Devonian and separated from the overlying rocks by an 
erosion unconformity that is conspicuous in parts of the district; (2) 
the Pennsylvanian rocks, consisting of sandstone, shales, limestones, 
and the thin beds of coal which are the special objects of our atten,- 
lion ; and (3) the glacial drift. The main structural feature is a gen- 
eral southward dip interrupted by the pitching fold of the La Salle 
anticline which trends about northwest-southeast. Each of the 
groups of strata receives more detailed description in the pages that 
follow, and the structural features will be discussed at some length. 
'Hiere is also presented in I'late Ilia stereogram of the Longwall Dis- 
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the Pennsylvanian strata. Southward from Deer Park the limestone 
seems to be present over the fold and to extend eastward for 12 or 
15 miles. 

The stereogram on Plate III shows in a generalized way the rela- 
tion of the Galena-Trenton to the anticline and to the overlying Ma- 
quokcta shale. The east boundary between the limestone and the 
shale passes southeastward from about midway between Seneca and 
Morris toward Ransom in southeastern La Salle County. The Galena- 
Trenton is exposed along the west side of the anticline at various 
points on Vermilion River as far south as Lowell, at Split Rock, and 
along Little Vermilion River about four miles north of La Salle. East 
of the fold the limestone is found as a thin layer above the St. Peter 
sandstone and below the Pennsylvanian fire clay at various places as 
far as Ottawa. The Galena-Trenton averages 250 to 300 feet thick 
within this district. 

The Maquoketa shale is present to the west of the Galena forma- 
tion as a narrow belt on the west side of the anticline. On the east 
side of the fold it underlies the "Coal Measures" throughout most of 
Grundy County. In the southeastern part o" Grundy, and in the 
neighboring parts of Livingston, Kankakee, and Will counties, the 
Niagaran limestone lies between the Maquoketa shale and the Pennsyl- 
vanian system. The Maquoketa is exposed along the east border of 
the Longwall District on the Kankakee, Dupage, and Desplaines rivers ; 
within the district, however, it is known only from drill samples ob- 
tained from artesian wells. It has a variable thickness within the 
district up to about 200 feet. 

The Niagaran limestone, which outcrops extensively in the vicinity 
of Joliet, is known within the borders of this area only from drill 
samples. There is evidently a considerable area in the southeast corner 
of the district east and south from Dwight, where the Pennsylvanian 
overlies Niagaran dolomite. West of the anticline, and apparently be- 
yond the zone affected by the folding, the Niagaran is present and 
increases in thickness to about 400 feet in the vicinity of Depue. (See 
record in Chapter IV.) 

The Devonian formation underlies the Pennsylvanian rocks in a 
small area in the Longwall District, but is not known to outcrop 
nearer than in the vicinity of Rock Island, Illinois. Within this area 
reddish Devonian shales containing Sporangitcs have been identified 
by Professor J. A. Udden in samples from the well at Henry, but 
the extent of this area of Devonian is uncertain. Devonian forma- 
tions are not known below the Pennsylvanian system on the cast side 
of the anticline. 

The stereogram of the Longwall District (Plate III) shows 



GENERAL GEOLOGY 23 

the rocks from the surface down to sea level. This diagram and that 
shown in Plate II explain graphically the varions relations that exist 
between the Pennsylvanian system and the underlying rocks in this 
district. The larger stereogram is drawn to scale, and the geology is 
represented as accurately as is consistent. 

PENNSYLVANIAN SERIES OR "COAL MEASURES" 

General Description 

The general succession of the Pennsylvanian series in the central 
part of the Longwall District where conditions are most typical is ex- 
cellently recorded in the detailed section by H. C. Freeman.* This 
section, with some modifications suggested by recent investigations, is 
reproduced in Chapter IV. Most of the drilling shown on the map, 
Plate I, has been done since Mr. Freeman's work, so that a more accu- 
rate knowledge of the geological conditions is now possible, and it is 
necessary to modify the original section in some particulars and to 
suggest correlations not evident to the earlier investigator. 

The Illinois "Coal Measures" are divided into three formations, 
all of which are represented in the Longwall District. In ascending 
order these are the Pyttsville formation, the Carbondale formation, 
and the McLeansboro formation. In southern Illinois, where the 
section is more complete and thicker, these formations are more char- 
acteristically developed, and the horizons of separation are definite. 
The Pottsville includes that part of the Pennsylvanian series which 
hes l)elow coal No. 2, the Carbondale is represented by the ix>rtion 
l)etween the base of coal No. 2 and the top of coal No. 6, and the 
McLeansboro formation includes all the "Coal Measures'* lying above 
coal No. 6. 

In this district the Pottsville is distinct as elsewhere and lies below 
coal No. 2. The boundary betw-een the Carbondale and the McLeans- 
boro is not so clear. Coal No. 6 is apparently not represented in the 
district, unless it be in the vicinity of Sparland, and it seems that the 
division between the two formations is at a probable unconformity 
between coal No. 5 and coal No. 7. The formation above this possible 
unconformity comprises the thickest part of the Pennsylvanian series 
in the northern district, and it can probably be subdivided on good 
stratigraphic grounds. 

The Longwall District is divisible into a number of sulxlistricts 
or fields, in each of which the details of stratigraphy are fairly con- 
stant. The correlation of the sections of the various fields, however. 



*FrccsDM. H. C. La Salle County: Geology of Illinoi». 111. Geol Sor. 1867. pp. 264 
to 266. 
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seems possible only in a general way, although certain major parts 
of the local sections seem to agree with certain parts of other local 
sections, yet the attempt to correlate smaller units, such as local beds^ 
of sand, clay, limestone, coal, or shale seems inadvisable. There are, 
however, some exceptional strata, including some coal beds, which are 
widespread and are readily identifiable from place to place. 
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The fields (see figure 5) into which the Ix)ngwall District is divis- 
ible are as follows: 

(1) The La Salle. Bureau, and Putnam counties field west of the 
anticline and east of the l)cnd in the Illinois: the La Salle-Minonk field. 

(2) A small area in the vicinity of Bureau, Bureau County, run- 
ning south possibly 10 to 12 miles and extending indefinitely west- 
ward : the Western field. 

(3) The Streator field east of the anticline. 

(4) The Kangley-Henanville field, a small area lying north and 
northwest of Streator field along Vermilion River. 

(5) The Coal City-South Wilmington field. 

(6) The Cardiff field. 

(7) The Illinois River field from the anticline to Morris: the 
Ottawa-Morris field. 

(8) The Sparland field. 

(9) The axis of the anticline along Little and Big Vermilion 
rivers : the Anticline field. 
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PoTTSviLLE Formation 

Lr\ SALLE-MINONK FIELD 

The variations in the character of the Pottsville formation among 
the different fields of the l^mgwall District are considerable. In the 
I^ Salle-Minonk field for three or four miles west of the anticline the 
I^ottsville is unusually thick, some drillings in the vicinity of La Salle 
showing 200 to 275 feet of siliceous shales and sandstone. The record 
of the well of the Chicago Portland Cement Co. at Oglesby given in 
Chapter I\' ami repnKluced on Plate IV (Xo. 6) is representative of 
this thick phase of the Pottsville. The position of this unusual thick- 
ness of Pottsville is shown in the stereogram, Plate III, in the vicinity 
of I-a Salle and Peru. The formation is shown to be thinner westward 
from Spring N'alley to Depue. At this latter place the Devonian ( ?) 
limestone lies relatively close to the base of coal No. 2 as is shown in 
the recfird of well Xo. 2 of the Mineral Point Zinc Co., given in Chap- 
ter I\*. Westward from Depue the underlying rock surface declines. 
cf>al Xo. 2 rises somewhat, and the intervening Pottsville accordingly 
becomes thicker. 

WESTERN FIELD 

The Pottsville in the small western field near Bureau is about 80 
feet thick. Cr»al Xo. 2, if correctly identified in this small area, varies 
from alxmt 2 feet to alwMit 3 feet in thickness. A coal 2 feet or less in 
thickness is recorded in several of the I(>gs 30 to 40 feet l>elow coal No. 
2. Some of the records also note another 1-foot bed of coal 25 to 30 
fret I'^wer in the section, and still another of alxnit the same thickness 
10 to 15 feet below. The intervening strata are blue or gray shales 
which in places are siliceous. One log shows a thin limestone al)out 
midwav in the section. The Pottsville in the vicinitv <»f Pureau rests 
on limestone, probably of Xiagaran age. A record «»f drilling in this 
field is given in Chapter W, an<l is also shown on Plate 1\' f Xo. 11). 

Southward towards Putnam and Marshall counties along the Illi- 
nois \'allev the Pottsville continues thick. Observations of drill rec- 
ords show at least 100 to 110 feet of sediment Ixrlow coal Xo. 2. The 
formation contains one thin lied of coal near the l)ottom, and a sand- 
stone al)out 25 feet thick near the middle of the section. In this region. 
at least in the vicinity of Henry, the Pottsville seems to rest upon 
Devonian shale. The record of strata below coal Xo. 2 enc<mntered 
in a drill hole in T. 30 X., R. 2 \V.. located opj^osite Henry, is given 
in Chapter I\' and is log No. 12, Plate IV. 

0TTAW.\-M0RRLS FIELD 

l^ast t»f the anticline along Illinois River from the anticlini- t«> 
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each nodule and show a radiating structure. The rock therefore is 
easily identified. Figure 6 shows a boulder of pisolitic limestone from 
the same horizon in the southwestern part of the State, but similar to 
those found in this district. This limestone is thought to correspond 
to a similar bed above the Cheltenham clay at St. Louis. 

In the Longwall District the pisolitic limestone has been seen in 
the clay mine of the Illinois Clay Products Co. at Deer Park, in the 
exposures on the north side of Vermilion River at I^well, and along 
one of the gullies running through the west side of Starved Rock 
Park from the south. Although the limestone or the sandstone is not 
everywhere present in this clay, it nevertheless seems probable that 
over much of the area cast of the anticline the Pottsville is represented 
by two clays, the lower one of which is not in every place easily dis- 
tinguishable from the upper, but which probably represents an earlier 
perio<l of deposition. 

STREATOR AND SOUTHEASTERN FIELDS 

In the Streator field the Pottsville has the same general charac- 
teristics as it has along the Illinois to X'ermilion River. The formation 
is at least 20 to 30 feet thick and is composed of gray clays and sand- 
stone. The details of the succession are not known. In the Wilmington 
and Coal City and the Cardiff fields the Pottsville is thicker than else- 
where east of the anticline. At Cardiff 40 feet of Pottsville are present 
The formation is comi)osed of one or two thin coal beds, shales, and 
thin limestone and sandstones. The details of stratigraphy are known 
from only one or two records so that generalization is impossible. 

The Carbondale Formation 
The Carbondale formation lying next alx)ve the Pottsville can 
l>c described l)est by considering separately the stratigraphy of certain 
sulKlistricts. 

THE western held 

As has been pointed out in the discussions of the Pottsville certain 
irregularities in the "Coal Measures" in the area lying west of Depue 
and ( jranville and south of T. 16 X., make difiicult the definite correla- 
tions of the coal. In the first place, throughout this area the two upjKT 
Dials have l)een eroded and the outcroj)s are deeply covered by glacial 
drift, so they are of no aid in correlatioiL Sec<»n(lly. the structure is 
uncertain, although there seems to i)e a rather sharp rise of the strata 
to the west, as is indicated on the structure contour map. Plate I. 
/Xgain, several thin coal beds in the section have alniut the same thick- 
ness, so that the identification of Xo. 2 is uncertain. I'inally. all our 
information is based upon alwMit 10 drill records, there being no sur- 
face data whatever. 
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The strata of the Carbondalc in this field are known only for 
about 100 feet above the base of the formation, the upper part having 
been removed by pre-glacial erosion. Of this 100 feet of strata, all 
but a small proportion is shale, blue, gray, and black. In several of 
the records a thin limestone is noted 50 to 60 feet above coal No. 2. 
In the lower 20 feet of the formation is a black shale which probably 
corresponds to the fissile shale in most places present at this horizon 
over large areas of the Lx^ngwall District. 

LA SALLE-MINONK FIELD 

Lying west of the anticline and stretching from the northern to 
the southern limits of the district is an area where the succession as 
presented by Freeman- in his discussion of the Geolog>' of La Salle 
County seems to hold. Toward the south there are probably some 
changes involving the introduction of coal No. 6 and the possible 
elimination of coal No. 7, which have not yet been determined. 

Coal No. 2 is persistent and is everywhere apparently of workable 
thickness, averaging 42 inches. It can be readily correlated in 
the different drill records. The coal will be described in detail on a 
later page (see Chapter IV). As a rule coal No. 2 is overlain by a 
gray shale or '*soapstone", 12 to 18 feet thick. In places this shale 
is absent entirely, and the next overlying stratum rests upon the coal. 
Above the "soapstone" there follows a 3-foot bed of black, fissile 
shale, which contains in many places large nodules of black ironstone. 
Concretions of a somewhat different character are found for a disr 
tance of about 4 feet in an overlying gray shale. The latter nodules 
possess a peculiar structure due to planes of calcite passing through 
them, have a weathered surface that resembles the shell of a turtle, and 
break in a very characteristic manner. So far as known, this is the only 
horizon in the Carbondale of this district where such septarian concre- 
tions are found, and they afford a rough, but apparently reliable, 
means of identification of the underlying black shale. Above the sep- 
tarian bed is 8 to 10 feet of grayish-blue, rather plastic shale or clay 
capped by a calcareous sandstone, 2 to 5 feet thick. Above the sand- 
stone follows another black shale which in places is almost a cannel 
coal. This black shale differs from the black, fissile shale below in the 
fact that it is not so sheety, but tends to break into rectangular frag- 
ments. These are readily identifiable along the streams where they 
have been washed out, as along Vermilion River near Lowell. This 
carbonaceous bed is about 4 feet thick and is locally overlain by a thin, 
impure limestone. Commonly overlying the limestone is gray shale 
becoming more or less siliceous toward the top. This shale varies in 

20p. cit. 
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The exact position of the top of the Carbondale formation in 
this section is not known. Where coal \o. 5 is present it is certainly 
above that coal. Where the coal is not present the top of the forma- 
tion must be regarded as indefinite. It seems probable that there were 
oscillations in sea level in this district during the time of the deposition 
of the siliceous strata associated with coal No. 5 which were about 
contemix)raneous with similar changes in level noted by Savage' as 
existing in southern Illinois after the deposition of coal No. 6. In this 
region these changes were of such a nature as to give rise to several 
local planes of erosion. The coarse sandstones tended to be localized 
along the channels, to assume a lenticular cross-section as a result, and 
in place to cut down through and displace the coal. A continuous 
section of sandstone and sandy shale aeross the horizon of coal No. 5, 
such as occurs in a broad belt running north and south through the 
east side of Putnam County and the western edge of La Salle County, 
probably exists along one of these erosion lines. In such sections the 
top of the Carbondale may be as far below coal No. 7 as the usual 
interval between that and the No. 5 seam. 

THE STREATOR FIELD 

The Streator field lies east of the anticline in the vicinity of 
Streator. The Carbondale section is exposed in part down Vermilion 
River from Streator to sec. 32^ T. 32 X., R. 3 E., and is known from 
mines and from shaft and drill records. The section of the Carbondale 
in this field difTcrs from that of the La SallerMinonk field, in that it 
is considerably thinner, and has a number of thin local beds of coal 
in the hnver part of the section which possibly correspond to some of 
the black shales noted in the La Salle section. 

There is sufiicient evidence that the "Coal Measures" section as 
it rises over the anticline and extends eastward becomes notably thin- 
ner. West of the fold alKHit 150 feet of strata lie between coals No. 2 
and No. 5. In the exposures showing the succession between these 
two strata along \ermilion River near Deer Park, the interval between 
the two coals is about UX) feet. In the vicinity of Streator coal 
iVo. 5 is not present, hut the interval between coals Xo. 2 and No. 7 is 
only about 150 feet, or 50 feet less than it is in the La Salle field. 

It is impossible to present the lower part of the Carbondale sec- 
tion of this field with as great detail as for the La Salle-Minonk area 
because <>ur infornKitii>n on this jxirt of the section depends upon a few, 
rather unsatisfactorily drill records. In sinking the shaft of mine No. 

•Sluiw am! Savaur. V. S. Ceol. Sutvey Gt'r^l. Atlas Murphy».l>0!0-IlcrrJn folio (Xo. 185) 
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2 of the Chicago, W'ihnington, and Vermilion Coal Co., from coal No. 
7 to coal No. 2 the following strata were penetrated : 

Por/ta/ Log of Shaft So. 2, 
Chicago, Wilmington and Vermilion Coal Co., Streator 

I^escription of Strata Thickness Depth 

Ft. In. Ft. In. 

36 Coal No. 7 

25 -Slate- 2 2 

24 Fire clay 2 6 4 6 

23 Sandstone 6 10 6 

22 Slate 1 o 12 

21 "Soapstonc" 6 18 

20 Sandstone 2 6 20 6 

19 Coal 3 20 9 

18 "Slate" 12 32 9 

17 Sandstone 25 57 9 

16 Blue granite (?) XiKgerhead 2 9 00 6 

15 "Soapstone" 3 fK3 6 

14 Flinty "soapstone" 5 6 69 

13 -Slate" 4 7^ 

12 Sandstone 3 76 

11 -Slate" 1 6 77 6 

10 Coal 2 6 80 

9 Fire clay 3 83 

8 Sandstone 3 86 

7 Blue limestone 3 89 

6 "Soapstone" and boulders 15 6 104 6 

5 Coal 1 4 106 10 

4 Blue shale 14 125 10 

3 "Slate" 5 125 10 

2 "Soapstone" 21 146 10 

I Coal No. 2 4 150 10 

In this record it seems probaiile that the lower four members are 
c-^scntially the same as the strata in the La Salle region 1k*1ow the scp- 
tarian shale. Coal Xo. 5 of the alK)ve section is possibly the ec|iiivalent 
• ♦f the cannel coal which lies a few feet al)ove the septarian bed. ( )ther 
I>arts of the section, however, cannot i)e identified until the heavy ^aiKl- 
stone Xo. 17 of the section is reached. Xo. 10 does not seem to Ikt 
the e<|uivalent of any persistent bed in the La .Salle field. The sand- 
stone, Xo. 17. is thought to i)elong to the series of sandstones and 
shales which is associated with coal Xo. 5 horizon, and which outcrops 
in cliflFs 50 to 75 feet high along WTmilion River between Lowill and 
Streator. As elsewhere in the l^>ngwall District, this sandstoiu- i- of 
variable thickness in the Streator lieM. In places it lies next below coal 
N'o. 7 in great thickness, and elsewhere it is sei)arate<l froui C'»al Xi». 7 
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tinuous cliflF of sandstone. Below the sandstone is a blocky, black, 
fissile shale and cannel coal, which is possibly equivalent to the black, 
fissile shale lying 35 to 40 feet above coal No. 2 north of Lowell and 
along \'ermilion River. 

About one-fourth mile west of the Kanglcy Bridge over Vermilion 
River the surface of the heavy sandstone declines, and the Streator, 
or No. 7, coal, is found a few feet above the river at the level of the 
middle of the sandstone if it were continuous. Upstream, east of the 
bridge, this coal bed rises to an elevation of possibly 35 to 40 feet 
above the water. Below the coal for about 20 feet are clays and 
shales, the latter containing a black, carbonaceous stratum and streaks 
of coal. Below this lies the sandstone about 5 feet thick. Figure 8 
shows the coal and sandstone east of the Kangley bridge. The sand- 
stone thickens considerably again upstream, so that from where the 
river bends south along the north line of sec. 15, T. 31 N., R. 4 E. to 
the Chicago. Indiana and Southern Railroad bridge the aysl is appar- 
ently absent. South from the railroad bridge the coal is again of its 
usual thickness and in normal relationships, so far as has been de- 
termined. 

KANGLKV-HKNANVILLE FIELD 

The small area underlain by coal No. 7 in the vicinity of the 
Kangley bridge apparently is Ixmnded on the west by the heavy sand- 
stone which is exposed along \'cmiilion River, and is limited similarly 
by a sandstone to the east. The basin extends northeast beyond Ilenan- 
ville and south to the old Acme mine at Kangley. This is the Kang- 
ley- Henanville field of the I^ongwall District 

Mention has already been made of the existence of a local bed of 
coal between coal No. 7 and the heavy ( X'ermilionville) sandstone. In 
the Henanville District this lower coal is in places thick, but varies in 
its distance from the upper coal. At places in the old Henanville 
mine the two coals were in contact, the two Ix'ds having a combined 
thickness of about 9 feet. To the south near Kangley there is a bed 
of shale between the two coals and they can be worked separately. 

COAL CITV-SOITH WILMINCTON FIKLD 

This field is j>art of the eastern end of the Longwall District. It 
lies between the Ottawa-Morris field to the n »rth and the Cardiff field 
to the south, into both of which it merges with indefinite iKnmdaries. 
The relationships with the Morris area are i)ossibly closest, and the 
correlatk>ns are made most accurately in that direction. C\)al No. 2 is 
widespread in this field. .\lK>yo it is a bod of shale or **soapsti)ne** 
about 60 feet thick, which in places is (juite sandy and elsewhere con- 
tains many fossil-bearing, ironstone concretions — the famous Mazon 
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Creek fossil horizon. This shale is overlain bv carbonaceous beds, iti 
places a thin coal seam, and then sandstone and sandy shale to the upper 
coal, which is apparently No. 7. As in the case of the fields already 
described the boundary between the Carbondale and McLeansboro 
formations is indeterminable, but not improbably it lies in the sand- 
stone below coal No. 7, as in the Streator field. 

OTTAWA-MORRIS FIELD 

The transition from the stratigraphic sequence of the La Salle 
field to that of the Coal City field can be traced with but slight inter- 
ruptions from the anticline to Morris. At Ottawa the "Coal Meas- 
ures" are thin, only the lower 50 feet or so being left in the valley 
bluffs. The soapstone roof, characteristic of coal No. 2 in the La Salle 
region and also the black, fissile shale and the septarian zone above, 
can be traced at least as far east as Buflfalo Rock. The soapstone is 
however about twice as thick, approximately 35 feet being measured 
at the clay mine of the ITerrick Clay and Manufacturing Co. near 
Twin Bluflfs. East from this location the strata lose more and more 
of their characteristic appearance near La Salle, and the "soapstone" 
continues to increase in thickness. Above the horizon of the fissile 
shale and septarian zone, which become less conspicuous, is another 
carbonaceous, sheety shale which is possibly alx)ut the same age as 
the blocky, carbonaceous shale found a short distance below the heavy 
sandstone bed at Lowell. 

Between Ottawa and Marseilles the coal goes under Illinois River. 
At Marseilles it is about 60 feet below the surface, and the upper 
black, fissile shale is near the surface of the Illinois River flat. In the 
valley bluffs above the town a heavy sandstone, 60 feet or more in 
thickness, makes up the rest of the Carbondale section. The sand- 
stone is thought to be the equivalent of the Vermilion ville in the La 
Salle and Streator fields. A coal, i)ossibly No. 7, is reported above this 
sandstone. The Marseilles section resembles both the Streator and 
Coal City sections, in thickness and in the disposition of the various 
strata. 

Towards Seneca the heavy sandstone appears in the north bluff 
of the river, but because of the erosion of the upper ])art it becomes 
thinner eastward. About 30 feet of "Coal-Measures" sandstone under- 
lies the town of Seneca directly below the surface deposit. It can be 
seen outcropping along the Illinois at the l>ig Four Railroad bridge. 
From Seneca to Morris much the same succession continues except 
that older and older rocks are brought to the surface in that direction, 
due to the slight dip to the west. At Morris the Carbondale is repre- 
sented by 30 to 50 feet of shale which i)ossibly rei)resents the thickened 
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gray shale or "soapstonc* normally alx)ve coal Xo. 2 in the La Salic 
fielil. The black, fissile shale and the septarian zone alK)ve are not 
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and sontn ainn^ tnc east sine nr uw prt--Kiai:idi iiiitiuA5-A\ucA a\i«w« 
\'allev. Southward the formation has been rcmnvcd over the fold, at 
lca>t as far south as Lowell and prohal^ly nearly to I.e<>n«»ro on the 
lllin«»is Central Railroad west of Kaiij^diy. I'a'-t of the fold there is 
|»<»NNiMy a \ -shaped area of Mci.eanslmro. one side of the \', nmning 
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from a point near Leonore toward Marseilles, the other side extending 
from Marseilles toward South Wilmington. This area, however, is 
much more irregular than is indicated by this description, as several 
lines of pre-glacial drainage cross this triangle and apparently center 
in a deep, broad, valley which passes out of the district between Dwight 
and Streator. (See stereogram for position of this drainage line, 
Plate III). The formation is found in only three of the subdistricts 
into which the I-ongwall District has been divided. 

LA SALLE-MINONK FIELD 

The McLeansboro formation extends from about midway between 
the middle and upper coal beds (coal No. 5 and coal No. 7) to the 
top of the Pennsylvanian system in this field. It includes therefore 
coal No. 7 and the La Salle limestone, which is used extensively in the 
La Salle region for the manufacture of Portland cement. The forma- 
tion is thicker in this field than elsewhere in the district, extending 
from about 300 to 600 feet above sea level in the vicinity of La Salle 
and Peru. The formation seems to be divisible into at least two parts 
and possibly into three. The lower part of the formation is predomi- 
nately siliceous and is essentially a continuation of the upper part of 
the Carbondale formation. About 50 to 75 feet above coal No. 7 the 
character of the rocks changes from siliceous to predominately cal- 
careous, and thin limestones and limy shales comprise most of the 
rest of the section. Because of a marked change in the character of 
the fauna in one of the upper limestones exposed in the bluff of Illi- 
nois River opposite La Salle, there is possibly some basis for the divi- 
sion of the formation. The fauna above is composed essentially of 
pelecypods and that below, of brachiopods. 

Within the lower siliceous section of the McLeansboro formation 
the coal known locally as the **first" or "upper vein," No. 7 of the Illi- 
nois section, is the most constant member and is found practically 
everywhere in this field, except where it has been eroded. Erosion 
however has been extensive. It is in most places associated with a thick 
underclay which has been demonstrated to be of commercial impor- 
tance in some places. Locally this clay exceeds ten feet in thickness. 
The coal is overlain by dark shale, which grades into a siliceous shale, 
and that into sandstone in places. This sandstone is locally known to 
cut down through the coal and to unite with the sandy strata below the 
coal. A description of the coal is to be found in Chapter III. 

Near the base of the upper section of the McLeansboro formation 
and 50 to 75 feet above coal No. 7, is a rather definite limestone horizon 
thinner and less readily identified than the La Salle limestone, but 
apparently more widespread. This horizon is thought to be the same 
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middle than at either end/ In this area much of the rock has been 
removed by erosion along Illinois and Vermilion rivers and their tribu- 
taries. The same horizon extends farther westward, but the litho- 
logical change is considerable, so that the stratum loses its value as 
Portland cement rock within two miles of the outcrop. Along the 
Illinois bluff to the west the bed appears as either a very siliceous, 
dirty limestone, or as a more or less calcareous shale. Figure 9 shows 
the La Salle limestone along Vermilion River, and figure 10 the sili- 
ceous limestone. 

Intermediate strata between these rather characteristic limestone 
beds are largely limy shales and thin limestones. The strata are so 
variable that a generalized section is misleading. The Freeman sec- 
tion (Plate IV, No. 7) is as representative as is consistent. Certain 
of the coal beds will be considered in greater detail in the discussion 
of the economic geology. 

About 25 feet above the La Salle limestone and near the top of 
the McLeansboro formation there is 24 feet of shale divided into three 
beds which are reddish, bluish, and yellowish in color. This shale has 
been used to some extent in the vicinity of La Salle for the manu- 
facture of brick. So far as known it exists only in a small area within 
the chy limits of La Salle and Peru, and across the river opposite these 
towns in another limited tract. The same stratum probably extends 
along Bailey Creek above the Falls, but whether the shale is of the 
same diaracter is not known. 

STREATOR FIELD 

The McLeansboro formation in the .Streator field is exposed in 
numerous outcrops along \'ermilion River. A pn)l)ai)le part of this 
formation has been already descrii)e(l in the discussion of the Carbon- 
dale formation of the Streator field. As it is not practicable to sepa- 
rate the formations at a definite horizon, the base of coal No. 7 is 
used as a convenient plane of separation and one which is thought 
to be near the stratigraphic division plane. The description of the 
McLeansboro formation in this field will accordingly be limited to 
the strata above the base of coal Xo. 7. 

As has been previously shown coal \o. 7 does not uinltrlie this 
field continuously, but is interrupted in places because of the increasetl 
thickness of the underlying sandstone, as for instance to the east and 
west of the Kangley-Henanville area. Freeman (lescril)ed the coal 
outcropping above Kangley bridge (see figure 8) and named it the 
Kirkpatrick coal, not believing that this bed was the exact equivalent 
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of the Streator coal, or coal Xo. 7. It is not known definitely whether 
the sandstone barrier to the east entirely separates the coal of the 
Kangley-Henanville field from both the St- .ntor field and the La Salle 
field, but there are indications that such Is the case. At least, it is 
certain that the coal is diflPerent in appearance and is associated with 
different strata than in the Streator and Kangley fields. Although 
Freeman's distinction of the Kirkpatrick coal from the Streator or No. 
7 coal may not be found justified, it seems probable that the Kangley- 
Henanville basin was largely isolated during the deposition of coal No. 
7 so that conditions there differed from those in the adjacent parts of 
the district. Coal No. 7 is described in detail in Chapter III. 

Above the coal is a light, bluish-gray shale 35 to 40 feet thick, 
used by several of the brick and tile companies in the vicinity of 
Streator. Above the shale is a shaly sandstone about 10 feet thick. 
The succession above this horizon is not accurately known as expos- 
ures are poor. Within 25 feet of the sandstone there lies locally a 
nodular, concretionary shale, which at one place at least hardens into 
a heavy nodular limestone 4 to 5 feet thick. This is possibly the equiv- 
alent of the Lonsdale limestone of the La Salle and Sparland districts. 
This nodular shale is noted at the north end of the road bridge over 
the Vermilion just below the Santa Fe Railroad bridge. At this place 
it is 50 to 60 feet above No. 7 coal. In sec. 18, T. 30 N., R. 4 E. large 
blocks of nodular limestone lie on the banks of Vermilion River for a 
distance of about one-fourth of a mile. Although these blocks are not 
in place, they could not have been moved a great distance and they 
represent the approximate position of the Lonsdale limestone. A 
limestone, probably the I^msdale, outcrops in a very similar way in 
Rocky Run near Tiskilwa, large isolated blocks lying in the bed of the 
stream or along the sides of the valley. 

Between 5 and 10 feet above the sandstone noted in the preceding 
paragraph there is present a seam of coal about 30 inches thick in a 
small area in the N. Y2 sec. 18, T. 30 N., R. 4 E. The coal is under- 
lain by fire clay and overlain by gray shale. The distribution of this 
coal has not been determined, but it seems to be very limited. 

The strata overlying the limestone are not known. Within this 
district east of the anticline they have a very limited distribution, and 
are confined to Livingston County. 

SOUTH WlI.MINCiTON AND CARDIFF FIELDS 

The distribution of the McLeansboro formation in this part of 
the Longwall District is indicated approximately by the distribution 
of coal No. 7 as shown in the map in figure 27. It is a small, narrow, 
arrow-shaped area running from a broader base in the Cardiff region to 
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a point near Mazonia. The strata have been removed to the east and 
west by pre-glacial erosion. The thn: iress remaining above the coal 
is in few places more than 50 feet and is as a rule much less, so that 
the formation is relatively unimportant. The formation in this field 
is composed almost entirely of shales, although one or two records 
show a thin limestone 3 to 5 feet thick, 15 or 20 feet above the coal. 

SUMMARY 

A section of the Pennsylvanian series of the Longvvall District 
applicable to the different parts of the area would need to be of gen- 
eral character, presenting merely the salient features of the succession. 
It is thought that after the preceding review of the general geology 
of the different parts of the district the following statement will not 
be misleading: 

(1) Coal No. 2 is of uniform character and widespread distri- 
bution so that it is rather easily identifiable in any of the fields. 

(2) There is a simliar pcrsistance of c«)al Xo. 7, although there 
is a greater variation in thickness and in the character of the asso- 
ciated strata than is true of the lower coal. 

(3) The Lonsdale limest{)ne is probably traceable from one point 
to another that is widely separated from it, but the identification is 
not readily made in drill records. 

(4) So far as known no other single stratum is identifiable over 
the entire district. 

(5) The Pennsylvanian system as a whole is lithologically divis- 
ible into three parts: the lower part is dominatcly shale, and contains 
one persistent bed of coal (Xo. 2) and several black **slates"; the mid- 
<llc part is dominately either sandstone or sandy shale, and includes 
two horizons where coal is likely to be found ; the upper part is domi- 
nately calcareous shale and thin limestone and is barren of coal of 
any economic importance. This latter division contains a persistent 
ncKlular bed of limestone near its base. 

(6) It is thought that any attempt to map the stratigraphic divi- 
sions. McLeanslx>ro and Carlx)ndale, in this district will be attended 
by uncertainty and inaccuracy because of the indefiniteness of the 
position of the contact of the two formations. 

STRUCTURE 

Definition 

The term structure as use<l in geology commonly refers to the 
attitude or ''lay" of the rock layers, that is, whetluT they are flat lying. 
inciincfl, folded, or broken by faults. I^tnirtiirf ni thi** kin<l lan Ik* 
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rq>resented by photographs and sketches, by diagrammatic cross- 
sections and block drawings, but most clearly and accurately by means 
of structural contours. As the use of contours to show differences in 
elevation or relief may not be familiar, the attention of the reader is 
called to the following explanation : 

Use of Contours 

The use of contours to exhibit geologic structure can best be ex- 
plained to the reader by inviting attention to the similar use of con.- 
tours to show relief or configuration of land forms. 

The explanation can be based on the accompanying representa- 
tions (Fig. 11a, b, and c) of an ideal landscape from the geological 
folios issued by the U. S. Geological Survey. Figure 11a represents 
a river valley between two hills. In the foreground is the sea, with 
a bay that is partly closed by a hooked sand bar. On each side of the 
valley is a terrace. The terrace on the right merges into a gentle hill 
slope; that on the left is backed by a steep ascent to a cliff, or scarp, 
which contrasts with the gradual slope away from its crest. In the 
model and map each of these features is indicated, directly beneath 
its position in the sketch, by contour lines. 

Figure 11, 6 shows a model of the same landscape viewed from 
above. On this model lines have been drawn connecting points of 
equal elevation above sea level. 

Figure 11, c shows only the level lines or contour lines. It is a 
contour map. The following notes may help to explain the use of 
contour lines. 

1. A contour line represents a certain height alx)ve sea level. In 
this illustration the contour interval is 50 feet; therefore the contour 
lines are drawn at 50, 100, 150, and 200 feet, and so on, above mean 
sea level. Along the contour at 250 feet lie all points of the surface 
that are 250 feet above the sea, that is, this contour would be the shore 
line if the sea were to rise 250 feet ; along the contour at 200 feet are 
all points that are 200 feet above the sea; and so on. In the space 
between any two contours are all points whose elevations are above 
the lower and below the higher contour. Thus the contour at 150 feet 
falls just below the edge of the terrace, and that at 200 feet lies above 
the terrace; therefore all points on the terrace are shown to be more 
than 150 feet but less than 200 feet above the sea. The summit of the 
higher hill is marked 670 (feet al)ove sea level) ; accordingly the con- 
tour at 650 feet surrounds it. In this illustration all the contour lines 
are numbered, and those for 250 and 500 feet are accentuated by being 
made heavier. Usually it is not desirable to number all the contour 
lines. The accentuating and numbering of certain of them — say every 
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fifth one — suffices, and the heights of the others may be ascertained by 
counting up or down from these. 

2. Qjntour lines show or express the forms of slopes. As con- 
tours are continuous horizontal lines, they wind smoothly about smooth 
surfaces, recede into all reentrant angles of ravines, and project in 
passing around spurs or prominences. These relations of contour 
curves and angles to forms of the landscape can be seen from the map 
and sketch. 

3. Contour lines show the approximate grade of any slope. The 
vertical interval between two contours is the same, whether they lie 
along a cliff or on a gentle slope; but to attain a given height on a 
gentle slope one must go farther horizontally than on a steep slope, 
and therefore contours are far apart on gentle slopes and near together 
on steep ones. 

Significance of Structural Contours 

A structure contour map is similar to the surface contour map 
already explained. It differs from the surface contour map in show- 
ing the elevation of the top of a selected stratum rather than the ele- 
vation of the surface of the ground. The detail of the structure con- 
tour map is much less than that of the surface contour map, because 
in the latter case the elevations of all points on the surface can be 
readily determined, whereas in the case of the structure contour map 
the elevation of the stratum mapped is known only at outcrops and 
where it has been reached by the drill or by mine shafts and the map 
must be constructed from more or less scattered data. 

The Accuracy of Structural Contours 

In the Longwall District the structure contours shown on the 
map (Plate I) are based upon the top of coal No. 2. The quality of 
the contouring is determined first, by the number and distribution of 
observations; second, by the reliability of geological data, which in- 
volves the accuracy of statement by those from whom the information 
is sought, the accuracy of the location of the drill holes, and the cor- 
rectness of correlation of strata at outcrops and in drill holes ; and 
third, by the method of determining the elevation of the bed to be con- 
toured. Three methods are used by the Survey to determine eleva- 
tions. (1) Instrumental leveling, by which method the limit of error 
lies within one-tenth of a foot. Where the position of the drill hole is 
known only in a general way more or less inaccuracy results, but the 
observer attempts to eliminate errors greater than two or three feet. 
(2) Elevations obtained by hand-level from adjacent bench marks. The 
error in extreme cases amounts to 5 feet, but most elevations are cor- 
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rcct within 2 or 3 feet. (3) Elevations estimated from topographic 
maps. Elevations estimated from accurate contour maps may possibly 
be in error as great as the contour interval which varies from 10 to 20 
feet in the different types of maps. These maps are of two grades of 
accuracy. The new La Salle, Hennepin, Ottawa, and Marseilles topo- 
graphic sheets (1910-1914) are considerably more accurate than the 
old Morris and Wilmington sheets made twenty years ago. These latter 
are of about the same degree of accuracy as a series of county contour 
maps prepared by Professor C. W. Rolfe for the Board of World's 
Fair Commissioners in 1893 and based ui)on railroad elevations and 
Ijarometer readings. In rough country they are unsatisfactory. Un- 
fortunately many of the errors in the contours of the older maps are 
more than the contour interval, hence it is |X)ssible that elevations 
estimated from these maps are inaccurate to an extent of 25 feet. In 
a few cases rough estimates of elevation are based upon railroad ele- 
vations of the neighl>oring stations. This is not done when any marked 
surface irregularity is known to be present. 

The surface of the coal is somewhat more irregular than the 
contours indicate. There are local variations as great as 10 or 15 feet 
in the elevation of the coal that cannot be shown because of the large 
contour interval. The interval is sufficiently large, also, to minimize 
the effect of slight errors in elevation to which the map is liable, at 
the same time it is sufficiently adequate to show the main structural 
features of the district. If a knowledge of the detailed stnicture of 
a small area is desired, more careful leveling, more numerous observa- 
tions, and a map having a smaller contour interval is necessary. 

The most accurately mapped area within the field is that of the 
La Salle and Hennepin quadrangles (see Plate I) where the contours 
on coal Xo. 2 are thought to be accurate everywhere within 10 feet. 
iy)Uth of these quadrangles the companies who drilled the holes ob- 
tained accurate elevations for the prospects in T. 31 N.. R. 1 W.. and 
for a number of holes in the various townships in R. 2 W. In the 
vicinity of Streator the State Survey has obtained instrumental ele- 
vations of all the mines of coal Xo. 7 at the various brick and tile pits, 
and of a few drill holes. The flatness of the upland around Streator 
reduces the chance for great error in this area, however. All eleva- 
tions within the C'»;d City-Sonth Wilmington field are tleterniinc<l by 
estimate from tojK)graphic maps. This area is a plain, sloping gently 
toward Illinois River, and the changes in elevati )n are slight in any 
direction, so that the chances for error are not great. The same con- 
ditions hold in the Morris area. In the CaniifT field accurate elevation 
CO a company datum had been determined for the various drill holes 
and shafts. These elevations were approximately adjusteil to sea 
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level and were incorporated in the map. The accuracy of the eleva- 
tions of the various drill holes shown on the map (PI. I) is indicated 
by the different patterns, as explained in the legend of the map. 

Having determined at numerous points the elevation of the top 
of the coal, contour lines are drawn on the assumption that slopes 
between adjoining points of different elevations are uniform. An ele- 
ment of error enters here, which increases with the distance between 
points, for it is obvious that between two points of observation one- 
fourth of a mile apart, there is less chance for irregularities in the 
elevation of the coal than between points a mile apart. For this reason, 
the structure map as constructed, has been slightly modified to elimi- 
nate unnatural angles that would appear if the data employed were 
strictly followed. 

Uses of the Structure Map 

The primary purpose of the structure map (Plate I) is to show the 
structural features. The coal stratum slopes away or dips as shown 
by arrows from contour lines of higher elevation to those of lower. 
Remembering that the strata slope away from the anticline or upward 
fold, toward the east and west (see stereogram), and from the west 
side of the district toward the syncline or downward fold, the local 
relationship of structure can be readily determined. 

In addition to the usefulness of the structure contour map in 
showing the lay of the coal, it can be used to determine the approxi- 
mate depth of the coal bed. In case the depth of the coal is desired 
at some point crossed by a structure contour line, it can be readily 
calculated by subtracting the elevation shown on the contour line from 
the surface altitude. If the point lies between two contour lines, its 
relative distance from them is observed, and the elevation of the coal 
approximated accordingly, after which process the regular calculation 
can be made. 

One of the special services of the coal structure map in Illinois 
has been to determine the p)ossible areas of oil and gas accumulation. 
It has been found as a rule that structural features affecting the "Coal 
Measures" affect also the underlying rock to a considerable depth in 
the same way, though possibly to a greater or less degree. A relation- 
ship of areas of accumulation to anticlinal folds and domes is known 
to exist, and the fact that, at least in some places, domes in the coal 
strata indicate conditions favorable for oil and gas has given added 
value to structure contours on the coal beds. 

There has been no adequate testing of this area for petroleum 
except indirectly by the deep water wells. These wells are located 
in many places in the Longwall District, many penetrating to the 
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Galena-Trenton limestone, several to the Lower Magiiesian limestone, 
and three or four to the Potsdam or Cambrian sandstone. If oil or 
gas was discovered in these wells it was not in sufficient quantity to 
stimulate further drilling. The few oil prospects are not any deeper 
than many of the artesian wells and no more advantageously located. 
None are known to have been successful. It is reasonably certain 
that where these artesian wells are located oil or gas is not likely to 
be found. Various apparently unsuccessful "wil(^-cat" explorations 
have been made within the area. These wells were located near the 
following places: southeast of Streator, and at Odell in Livingston 
G)unty, at Minooka in Grundy County, at Lowell and Tonica in La 
SwiUe County, and at Tiskilwa in Bureau County. Others may have 
cscafK-Ml notice. (For discussion of drift gas wells see page 57.) 

La Salle Anticline 

description 

The La Salle anticline is the most conspicuous structural feature 
of northern Illinois. Its continuation into southeastern Illinois is 
marked by the oil and gas fields of Clark, Crawford, and Lawrence 
counties which are situated along its crest. The anticline crosses 
Illinois in a northwest-southeast direction, forming a broad arch along 
the Illinois-Wisconsin line. The fold is steeper and narrower, but well 
developed, between Oregon and Dixon in Ogle and Lee counties. 
Metween Dixon and the La Salle region the fold is again broader, and 
the crest lower. Near La Salle and for a distance of al)out 10 miles 
the fold is sharp, and the west limb very short, being less than a mile 
in length. The crest of the arch, from which strata sl>pe in all direc- 
tions at various angles, seems to be alx^ut where it is crossed by Illinois 
\'alley ; thence to the south, as to the north, the fold pitches downward, 
and the crest becomes less and less sharp. Through Livingston County 
It seems to continue as a broad arch. Its character farther south is 
not well known until it reaches the main oil fichls as a sharp anti- 
clinal fold. 

Within the area of the Longwall District, the anticline is best 
exposed along the Illinois and the two \'ermili«>n rivers. The Illinois 
valley crosses the fold at a right angle, so that the entire thickness 
of the *'Coal Measures'*. 125 feet of Galena-Trenton limestone, the 
entire thickness of St. IVtcr sandstone, and alxait lU) feet of the 
Lower Magnesian limestone is ex[>osed within a distance of less than a 
mile along the north bluff of the river in the vicinity of .Split Rock 
(NW. % sec. 13, T. 33 N., R. 1. E.). .Mong Little X'ermilion River 
similar sections passing from the Pennsylvanian through (Jalena-Tren- 
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ton limestone, St. Peter sandstone, and into the Lower Magnesian 
limestone, can be found. Since the anticline pitches southward the 
sections exposed along Big Vermilion River do not include forma- 
tions older than St. Peter sandstone, as at Deer Park. That the Lower 
Magnesian limestone is relatively close to the surface, however, is 
shown by drilling. 

Our information in regard to the details of the structure has been 
considerably enhanced by the development in the Black Hollow mine 
of the Illinois Zinc Company, near Deer Park. The workings of this 
mine have been carried down the west limb of the fold practically 
from the top of the arch to the bottom of the trough. Observations 
on the dip have been taken constantly under the direction of Mr. J. A. 
Ede, Mining Engineer in charge, so that the structure of the coal bed 
at this place is ver)- well known. The coal at the entrance of the slope 
has a dip of about 10 per cent (6°) ; for the first 1150 feet in the 
direction of slope the dip increases to 15 per cent (9°) ; in the next 
200 feet it increases to 34 per cent (20° ) ; in the next 100 feet to 71 
per cent (37'') ; and in the next 250 feet to 100 per cent (45°). The 
physical changes in the coal resulting from the folding have been 
studied in considerable detail by Mr. Ede. and he reports a harder, 
more brittle, and a somewhat shattered coal on the flank of the fold 
than is found near the trough. The roof shale in the mine is much 
brokei^ and difficult to control, and the floor is exceptionally liable 
to heave. 

Of special interest is a comparison of the structure of the surface 
rocks with that of the strata in the mine. The La Salle limestone is 
exposed along Vermilion River practically directly over the observa- 
tions in the mine at the foot of the slope. It is apparent that the high 
dips which characterize the coal do not continue upward and affect 
all the overlying strata. It is not clear whether this is because there 
were two periods of folding, one during the Pennsylvanian period and 
one later, or whether it is because of the softer and incompetent char- 
acter of the lower rock which would accordingly yield to minor folds 
that would not have a very great horizontal distribution. The fact 
that small faults cut the coal in the vicinity of the anticline, but appar- 
ently are not distributed throughout the measures as a whole, seems 
to indicate that the weaker strata were more severely affected by the 
folding than the more resistant layers, rather than that there were 
two periods of folding since the deposition of the coal. 

The problems involved in mining coal in the Black Hollow mine 
where there are constantly changing conditions of dip, broken roof, 
and soft floor, are such as are not encountered elsewhere in the State. 
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by two movements these strata show higher angles of dip along the 
fold. The **Coal Measures'' at Split Rock dip 12 to 15 degrees, 
whereas the adjacent St. Peter sandstone slopes with twice that angle. 
Figure 12 shows the relationship of the "Coal Measures" to the older 
rocks. Figure 13 shows the character of the dip in the St. Peter 
sandstone. 

TROUGH WEST OF THE ANTICLINE 

Just as the crest of the anticline pitches to the north and south 
from the region of Oglesby and La Salle, the trough west of the fold 
becomes shallower in the same directions. The elevation of coal No. 2 
in the various mines from La Salle south to Minonk reveals the char- 
acter of the slope of the trough parallel to the anticline. At La Salle 
the coal has an altitude of 109 feet, at Oglesby 100 feet, at Wenona 
123 feet, at Rutland 197 feet, and at Minonk 219 feet. Apparently 
the rise is slight as far south as Wenona, and from that point increases 
rapidly. Northward from La Salle the trough rises rapidly and prac- 
ticallv loses its character about where the anticline crosses the La 
Salle- lUireau county line. Although there may be no causal relation- 
ship Inrtwcen the facts, it seems that the best coal Xo. 2 in the La Salle- 
Minonk field lies in the trough. 

Minor Structural Features 

All the stnictural features not associated with the anticline are 
of minor inifx^rtance as compared with the main fold. The greatest 
irregularities are found in the Coal City.- South Wilmington region, 
differences of 50 feet in the elevation of coal Xo. 2 within distances 
le^-i. than a mile have been encountered near Coal City (see page 73). 
The larger features of the structure include a domelike elevation on 
the west si<le, and a depression through the center of the field. The 
c»»mbine<l features resemble a wave in the general eastward rise of 
the coal from an axis of low elevation that runs southward from 
Marseilles. 

The beds near the western margin of the district like those near 
the eastern rise toward the outcrop. The rise between Depue and 
Bureau, if the correlations are correct, amounts to about 100 feet 
in IVi miles. This area of steeper dij) on the west edge of the di>trict 
continues northward, but to the south the dip becomes gentler. It 
may be worth noting that the 30()-f<M)t contour line follows closdy 
the Illinois \'alley l>elow the ben<l. 

Faults 

So far as the field in general is concerned no faults of im|)ortance 
arc known. Displacements affecting the thickness of the coal have 
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been encountered in some of the mines, but fracturing of great thick- 
nesses of strata tloes not seem to have taken place even along the La 
Salle anticline. Several small faults will be considered in the descrip- 
tions of the coal (see page 73). 

GLACIATION IN THE LONGWALL DISTRICT 
The Pre-Glacial Surfacii; and the Thickness of the Drift 

Glaciation had a widespread effect upon this district. From the 
stereogram (Plate III) some idea of the thickness of the glacial de- 
posits in different parts can be gained. Sufficient drift is present every- 
where away from the streams to give the country a distinctly glacial 
topography. Hard rocks control the topography as a rule only where 
erosion has removed the glacial material along Illinois Valley and 
some of its tributaries. 

Mine shafts except in the new, rock-bordered valleys, have usually 
been sunk through a considerable thicknes.s of drift, some of which 
is very likely to be water-bearing gravel. In general it is true that 
where the surface elevation exceeds an altitude of 600 feet, drift is 
probably present. Where the La Salle limestone outcrops along the 
anticline, it reaches an altitude of 625 feet, as does the St. Peter sand- 
stone and the Lower Magiiesian limestone near the anticline; but 
these are unusual altitudes for the rock surface. 

The pre-glacial surface has a relief of 250 to 300 feet and varies 
in altitude from about 650 feet near the anticline to about 350 feet 
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along the Illinois-Rock or Illinois-Mississippi valley. Leverett^ has 
described the pre-glacial valley which ran north and south on the west 
side of this district. The center of the valley passes about under 
Princeton and Bureau in Bureau County, under Hennepin, Putnam 
County, and a little east of Lacon, Marshall County. The older valley 
then, although it ran in the same direction as the present Illinois below 
the bend, lay slightly to the east. Lateral valleys drained toward this 
pre-glacial stream on either side (see figure 14). One valley appar- 
ently extended east along a line running from Hennepin to north of 
Granville and Cedar Point, where two branches entered, one from 
the direction of Oglesby and another from the direction of Lowell. 
J^uth of Cedar Point in sec. 8 the surface of the rock has an altitude 
of alxmt 460 feet, and the drift has a thickness of 170 feet. This valley 
seems to lie about in the position of All forks Creek as it runs from 
the east. There was a similar valley north of the present Illinois. 
running from the east between the present positions of Cherry and 
I^dd. It apparently started east of Little Vermilion River, since the 
\*crmiIion crosses it about two miles south of Troy Grove in sees. 
10 and 11. Valleys tributary to these secondary valleys extended to 
the north and south, and some of them arc now crossed by the present 
valleys. For instance, the Illinois crosses an old valley which drained 
to the south from the area just east of Spring Valley. The older 
valley is now filled with gravel and sand and till, but its cross-section 
is clearly shown, especially on the south bluff, by the shape of the 
glacial deposit. There are several interruptions in the continuity of 
the "Coal Measures'* between La Salle and Marquette, where Illinois 
River crosses drift-filled valleys. 

Eastward from the anticline these interruptions in the rock bluff 
al)ove the river are rare. At Utica there is evidence of a pre-glacial 
valley along Clark Run north of town. This possibly is a continuation 
• »f the valley intersected by the Illinois north of Oglesby. Between 
I'lioa and Ottawa the rock seems to be continuous almg the Illinois 
!»lufT. The drift at the end of Fox River Valley is thick, but does not 
extend below the river. The rock surface rises toward Marseilles 
ami falls again to the east. At Seneca there is no rock in the river 
bluffs, but the '*Coal Measures" are only a few feet below the surface 
upon which the town is locate<l. I^astwanl toward Morris the top<»g- 
raphy is subdued but the rock surface rises somewhat in that direction. 
From Seneca southeast toward .Mazon in Grundy County and south- 
west toward Kernan in La Salle County, the drift is thick, and the 
rock surface has a corresix»ndingly low altitude. The direction and 
the position of the pre-glacial drainage lines have not been determined 
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for this area, but apparently the drainage was to the south into Living- 
ston County. The elevation of the rock floor in the vicinity of Ransom 
is about 350 feet above sea level, as determined by a well on the fami 
of Ernest Pancake 2j/^ miles east of town. About 2 miles south of 
Mazon where the surface elevation is about 600 feet, 160 feet of glacial 
drift was encountered. In the intermediate area the drift is every- 
where reported thick and the altitude of the rock very inconstant. 
Because of this fact the coal underlies the drift only in patches and 
has a very uncertain and irregular distribution. This strip of thick 
drift extends southward into Livingston County between Dwight and 
Streator. 

In the Coal City field the coal outcrops to the north along the 
side of a pre-glacial valley that runs east and west, north of Carbon 
Hill. Some of the mines at the north end of the field have been made 
dangerous by beds of sand and gravel that reach the coal and are a 
source of quantities of water. 

At Cardiff the drift is from 80 to 100 feet thick and obscures the 
very irregular distribution of the upper coal (No. 7). This bed is near 
the top of the **Coal Pleasures," however, and is apparently of no eco,- 
nomic importance. 

Mention has already been made of the pre-glacial valley that 
runs from near Lowell toward the w^est. Upstream about three miles 
above Lowell a wide, drift-filled valley, the bottom of which has not 
been reached by the present stream, is crossed by the Vermilion (see 
stereogram, Plate III, and f\g. 14). The hearing of this valley is not 
known, but if it follows a southwesterly course toward the Illinois, 
some of the coal beds must have been removed along its course. Where 
it crosses the Vermilion, strata at the horizon of coal No. 7 have been 
removed, and possibly to a limited extent coal No. 2, though this is 
not certain. If the pre-glacial valley continues in a westerly direc- 
tion the lower coal is almost certainly removed over the fold along 
the line of erosion. 

Upstream from this locality through La Salle County the river 
bluflFs are lined on one side or the other with rock. In the SE. cor. sec. 
1, T. 30 N., R. 3 E., Livingston County, at the dam above the pump- 
ing station of the Streator Aqueduct Co., a thick filling of drift was 
noted in the valley. 

In the vicinity of Sparland the Pennsylvanian rocks outcrop in 
the bluflf above town, and the modern Illinois Valley apparently occu- 
pies the west side of the pre-glacial Rock-Illinois valley. Below Lacon 
and for several miles to the east, thick deposits of drift are the rule. 
In the explorations that have been carried on east of the Illinois in 
R. 2 W., the lowest altitude at which the surface of the rock has been 
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encountered is 350 feet above sea level about two miles west of Gran- 
ville. Several holes to the south indicate elevations varying from 367 
to 400 feet for the surface of the rock. The east slope of the old 
valley seems to lie through the west side of R. 1 W., where elevations 
of the rock surface vary from about 450 on the west to about 525 and 
550 on the east. At Toluca and Wenona the drift is about 100 feet thick, 
and the surface of the rock has an altitude of about 600 feet. 

North of Illinois River in Grundy County the thickness of the 
drift varies considerably and increases for the most part toward the 
northwest 

For more detailed discussion of the drift in the various counties, 
the reader is referred to Monograph XXXVIII, U. S. Geol. Survey. 

Glacial Topography of thi-: Longwall District 

There are four conspicuous topographic features that are con- 
trolled by the drift or the modified drift: till plains, moraines, lake 
plains. an<l terraces. These have been described by Leverett in part, 
and in more <letail, locally, in a folio on the La Salle-Hennepin quad- 
rangles which is in preparation. 

The upland surfaces are in general relatively flat or only gently 
rolling till plains. It is not unusual to hear the term "plateau" applied 
to the upland above the Illinois. A surface of conspicuous flatness 
surrounds the city of Streator. another borders the Chicago and 
Xorlhwestern Railroad which runs north frrim Spring Valley. The 
surface is nearly level west of Fox River for six or eight miles. 

Interrupting the continuity of these level tracts are several rather 
conspicuous, more or less concentric morainic ri<lges (see stereogram. 
IMate III). Along these ridges the drift i*. commonly thicker than 
elsewhere, and the surface material more largely clay than gravel and 
sand. The drift ridges or mt»raines seem to have no relation in their 
distribution to the underlying rock surface. 

The third type of glacial topography is that arising from r. )nilMniMi 
lake and glacial action — the lake plains. The mi>st conspicuous of 
these is the Morris Basin, surrounding the town of Morris and merg- 
ing toward the southeast into a similar plain l)ordering Kankakee 
River and known as Lake Kankakee. Sand hills formed bv blown 
sand arc not uncommon on the east si<le of the .Morris Hasin and <»n 
the Kankakee Plain. 

Along Illinois River below the bend at Hureau there are large 
gravel terraces of al)OUt uniform altitu<le, which represent valley filling 
at the time of one of the glacial advances. As these terraces lie al)ove 
the pro-glacial valley, most of the surface dei)osits underlying them are 
thick, and extend down to an altitude ^f aUaU 4(X) feet aU^ve >ea level. 
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Similar terraces, though on a much smaller scale, are found along 
practically all the streams of the district, at least as far east as the 
mouth of Fox River, and still farther up that stream. East of the 
bend on the Illinois the gravel is confined almost entirely to streams 
tributary to the major stream. These gravel deposits, especially below 
Bureau, are a very important source of road metal and ballast. 

These four topographic features resulting from glacial action are 
the most conspicuous of the district. Since glacial time streams have 
cut more or less deep valleys into the plains and through the morainic 
ridges. The Illinois has been especially effective because of the large 
amount of water it received for a long time while it served as an outlet 
to the Great Lakes. The depth to which the Illinois has cut its valley 
increases greatly west of the La Salle anticline in the Pennsylvanian 
rocks. Recent exploration near La Salle by the Matthiessen and 
Hegeler Zinc Co. shows an extreme thickness of about 90 feet of allu- 
vium in the flood plain south of the city. The depth seems to increase 
somewhat toward the anticline, as a thickness of about 130 feet has 
been reported about on the line of the fold. The rock floor of the 
valley from here rises very rapidly to a point about a mile east of 
Little Rock, where the channel of the present Illinois is cut into rock. 
We have no data on the depth of the alluvium in the flood plain of the 
Illinois between Peru and the bend at Bureau. Below that point it is 
impossible to distinguish between Illinois Valley alluvium and the mar 
terial filling the pre-glacial valley. 

Character of the Drift 

There are two kinds of glacial deposits, till and stratified drift. 
The greater part of the area is covered with till, which is in most 
places a rather stiff clay containing stones scattered throughout, and 
commonly called **hardpan" by drillers. In this district there are 
tills of several glacial advances, the lower clays being as a rule some- 
what harder than those above. A sudden increase in hardness of the 
"hardpan" in drilling operations is due commonly to the penetration 
of an older till. In many places the different tills are separated from 
one another by layers of gravel (see record p. 113). It must not be 
supposed that all the tills are present in each section of the drift, for 
the occurrence of each is very irreg^ilar. 

Most of the stratified drift is concentrated along drainage lines. 
Old valleys are likely to contain considerable amounts of porous gravel 
interbedded with the till, as the area seems to have been affected by 
several advances of the ice each of which deposited its layer of gravel 
and till. Where the drift is thickest it is not uncommon to find several 
layers of till separated by beds of water-bearing gravel, and in places 
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even beds of black muck representing buried soils. In the vicinity of 
Princeton. Bureau County, a great many water wells that penetrate 100 
to 300 feet of drift encounter beds of gravel that yield gas. The source 
of the gas is apparently the buried soils or mucks associated with the 
gravel. Drift wells that yield more or less gas are located also in 
the southern part of Grundy County near Kinsman, near Tonica in 
I^ Salle County, near Granville in Putnam County, and probably 
elsewhere. 

From the preceding discussion it is obvious that the distribution 
of the glacial deposits has economic significance. Glaciation has con- 
cealed the outcrops of the important horizons so that their area is not 
readily ascertained; it has imposed a covering of till and stratified 
drift over the surface, the thickness of which depends somewhat on 
the type of the depc^sit; it has effectively concealed the position and 
direction of lines of pre-glacial drainage which have a marked control 
on the areas of the coal beds ; and it has brought to the region great 
quantities of sand and gravel that are easy of access. 



CHAPTER III-ECONOMIG GEOLOGY of GOALS 
AND AGGOMPANYING STRATA 

NAMES OF COAL BEDS 

As designations for the Illinois coal beds, the State and Federal 
Surveys have in general preferred place names to numerals. Hence 
we have introduced for No. 7 coal, Danville coal; for No. 6 or the 
"blue-band** coal the local names, Herrin or Belleville coal; for coal 
No. 5, Springfield or Harrisburg coal; and for No. 2 coal, Murphys- 
boro or La Salle coal. The place names have been selected because of 
the characteristic development of the coal bed in the locality indicated. 
Since the numerical system of nomenclature is more established, it 
has not been rejected by the State Survey in the various reports, and 
it will be used wherever greater clearness will result. It is the feeling 
that since most of the place names for Illinois coal beds are taken 
from towns not within the Longwall District, a consistent adherence 
to the numerical nomenclature throughout, with proper reference and 
correlations, should be the rule in this report. 

DLSTRIBUTION OF COALS 

The coal beds of the Longwall District are at least 6 in number. 
These are Xo. 2, No. 5, No. 6, No. 7, the thick bed at Cardiff, and a 
local bed present in a small area in Livingston County southeast of 
Streator. In addition there are a few thin beds of little or no economic 
importance. 

The bed most extensively mined is coal No. 2 which is every- 
where worked by the longwall method. This coal is known at La 
Salle as the "third-vein" and in the Coal City-South Wilmington field 
as the Wilmington coal. This is the bed worked at La Salle, Spring 
Valley, Ladd, Cherry, Seatonville, Marquette, Oglesby, Deer Park, 
Granville. Cedar Point, Standard, Wenona, Rutland, Minonk, Toluca, 
Eureka, Sparland (one mine), Streator (two mines). Morris, Coal 
City, South W^ilmington, and Cardiff. Coal No. 2 is thickest in the 
trough west of the La Salle anticline and in the Coal City-South Wil- 
mington field ; elsewhere it becomes thinner toward the outcrop, espe- 
cially in the vicinity of Bureau in Bureau County, and east of the 
anticline and north of Illinois River. In this last-named area, besides 
being thinner than elsewhere, the coal has a very thin roof so that it 

(58) 
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15 probably of no value coiiimercially. Also south of Marseilles and 
Seneca, there is an area where the commercial recovery of the coal 
is rendered doubtful by its irregular distribution resulting from pre- 
glacial erosion. Over the rest of the Longwall District coal No. 2 
is exceedingly regular and constant. It underlies about 1800 square 
miles. 

Coal Xo. 5 is confined to the La Salle-Minonk field but is not 
continuous. It has been worked somewhat in the La Salle region and 
ib known hx-allv as the "middle" or "second vein." The Matthiessen 
and I legeler Zinc Co. is operating the only mine in this bed at present, 
though it is only since the Cherry disaster that the No. 5 coal bed 
was abandoned at the Cherry mine. Formerly it was worked at sev- 
eral of the shafts in the vicinity of La Salle among which are the 
shafts of Cahill Coal Co. and Oglcsby Coal Co. This coal bed has 
an irregular distribution, and it is impossible to determine its total 
area with accuracy. Although the horizon of coal No. 5 is more wide- 
spread than that of coal No. 7, the lower coal itself is n t present over 
considerable areas, so that it underlies an area less in extent than that 
underlain by coal Xo. 7, or al)out 5(X) square miles. 

Coal No. 6 is present in the vicinity of Sparland. South from 
Sparland it becomes more imi)ortant and reaches a workable thickness 
at Chillicothe. A thin coal Ik:(I, which in places combines with coal 
Xo. 7. is found at Streator, especially in the Kangley-Henanville field. 
This coal is known locally as Xo. 6, but it is very doubtful whether 
the correlation is correct. Coal .\o. 6 consequently is relatively unim- 
I>>rtant in this district, and can practically be neglected in a considera- 
tion of the coal resources of the region. 

Xext to coal Xo. 2, coal Xo. 7 is the most wi<lesprea(l coal bed 
in the district. It is mined at Streator and Sparland, an<l was for- 
merly worked in the La .^alle field. This coal bed is known as the 
"Streator coal" at Streator, and as the "upper" or "first vein" at La 
Salle and Sparland. The area underlain by this coal is equal to about 
one-third that underlain by the lower coal, or 550 scjuare miles. 

In the vicinity of Cardiff there is an im|)orlant bed of coal a 
few feet above coal Xo. 2. and it is known k)callv as the "thick vein". 
So far as known, the area underlain by this coal does not exceed 
3 or 4 square miles. 

Southeast of Streator in sec. 18, along \'ermili'>n River a coal 
about 30 inches thick has been worked at local bank>. This coal 
seems to lie 40 to 50 feet al)ove coal Xo. 7 and below a bed which is 
possibly at the horizon of the I-onsdale limestone. The area underlain 
by this coal is not known, but it j)robably is small. 
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CORRELATION OF COALS 

Methods of Correlation 

The correlation of strata from place to place where the outcrops 
are discontinuous is accomplished by two methods. Of these two the 
paleontological method is the most convincing. The discovery that a 
certain fossil or association of fossils is characteristic of a certain bed 
makes it possible to identify the same bed elsewhere. The presence 
of a certain species of Fusulina in the limestone over •coal No. 6, but 
not found in limestones associated with other coal beds, definitely 
identifies No. 6. The shale overlying coal No. 2 carries certain fossil 
plants which identify this horizon from Murphysboro to the La Salle 
region.^ Unfortunately our present knowledge of the "Coal Meas- 
ures*' does not warrant many such definite correlations, so that for 
the most part we are limited to the second method of correlation, or 
the comparison of the physical characteristics of the coal and asso- 
ciated strata, to identify the coals in the different fields. Similarity 
of interval between coal beds is an aid to correlation. Because of the 
relative uniformity in dip of the Illinois "Coal Measures" over large 
areas, identification of strata can commonly be made with reasonable 
correctness on the basis of similarity in elevation and thickness when 
points of observation are not separated by more than two or three 
miles. The greater the number of drillings the greater the safety 
in this method. 

Correlation of Coals of the Longwall District 

COAL no. 2 

Coal No. 2 of the Longwall District is correlated with No. 2 of 
western counties and of the Jackson County area on the basis of plant 
fossils in the roof shale. The same bed is recognized under a different 
number in western Indiana. Within the district the coal and asso- 
ciated strata have fairly constant physical characters which are de- 
scribed in a later part of the chapter. 

COAL no. 5 

So far as known coal No. 5 cannot be correlated over the State 
by means of fossils. In some areas but not in the northern district 
it has a rather constant interval below coal No. 6. In the western 
part of the Longwall District the coal lies from 150 to 206 feet above 
coal No. 2, and variations arc shown in Table 2. ''Horsebacks" or 



nVhite, David (U. S. Gcol. Survey), Paleontological Work in Illinois in 1908; 111. 
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ECONOMIC GEOLOGY 61 

clay veins in the coal resemble those in No. 5 of the Springfield area ; 
the roof materials are also similar. The characters of the coal bed 
and accompanying roof and floor strata are described on later pages 
of this chapter. 

COAL NO. 6 

Coal No. 6 is the most readily correlated of all the coal beds in 
the State where it exists under normal conditions. It is called also 
the "blue-band" coal because of a thin bed of shale or clay V$ inch to 
6 inches in thickness which lies in most places 12 to 18 inches from 
the base of the bed. Commonly also a limestone cap rock is found 
above the coal at intervals varying to a possible maximum of 15 to 20 
feet. This limestone contains a species of Fusulina which in size and 
shape resembles a slender grain of wheat. The coal where typically 
developed averages 7 to 9 feet thick, has a top bench 12 to 36 inches 
thick, an intermediate bench, and a bench below the blue band. Coal 
No. 6 is not typically developed in the Longwall District. The coal 
described as No. 6 near Sparland has a limestone cap rock re- 
sembling that above coal No. 6 in the Peoria region and elsewhere 
in the State, but no Fusulina was found even after considerable search. 
The coal where observed was only a!)out 2 feet thick, and there 
seemed to be no blue band. The only adequate reason for correlating 
this bed with No. 6 is its apparent continuity with the No. 6 coal at 
Chillicothe. The coal developed in small areas in the vicinity of 
Strcator and in some places combined with the overlying coal No. 7, 
is thought to be local. Descriptions of No. 6 coal and accompanying 
strata are presented later. 

COAL NO. 7 

The correlation of coal No. 7 (Streator coal) in the Longwall 
District with coals similarly numbered in the Danville area and the 
Peoria region, is doubtful. It is the only thick bed in the McLeans- 
boro formation as now defined. The usual means of identification of 
this coal in the Ix)ng^^'all District is not by physical characteristics, 
nor by fossils, but by its position 25 to 70 feet l>elow the Ix)nsdalc 
limestone. The interval is alx)ut 50 feet at Streator and in the La 
Salle-Minonk field. Apparently this limestone outcrops in Rocky Run 
near Tiskilwa and along Bureau Creek east of Princeton. 

The coal seems to vary so much even locally, that physical char- 
acteristics are of no service in identification. There is reason for 
believing that coal No. 7 represents, not a single widespread bed. but 
a number of beds distributed locally and lying at about the same 
horizon. 
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PHYSICAL CHARACTERISTICS AND DISTRIBUTION OF 

COALS AND ASSOCIATED STRATA 

Coal No. 2 

distribution and thickness 

Coal No. 2 underlies approximately 1800 square miles of the 
Longwall District, and is or has been minable under 1200 to 1400 
square miles. The coal varies in thickness from less than 1 foot to 
54 inches, but in general is very regular. The average thickness in 
the La Salle region is 42 inches, and in the Coal City region about 37 
inches. Between Deer Park and Ottawa the thickness ranges from 
24 to 36 inches and northward along Fox River it diminishes to less 
than a foot near the northern limit of the district. Thin coal also 
underlies areas in southern Bureau and in Putnam counties. 

The thickest observed section is in the Oglesby mine, where the 
thickness is between 4 and 5 feet, but is due to overthrust faulting. 
In the adjacent Black Hollow mine of the Illinois Zinc Co., unusual 
thicknesses have been encountered near the foot of the anticline. 

PHYSICAL CHARACTERISTICS 

Coal Xo. 2 is a long-grain coal, splitting most readily parallel to 
the bedding and having cleat everywhere poorly developed. The coal 
is relatively hard but brittle, the top coal being harder than that below, 
where there is any difference. 

The coal bed is interrupted by thin layers, lenses, or balls of sul- 
phur (pyrite or marcasite), mother coal, and dirt, and in places by 
bone coal. The bedded impurities do not make up a large percentage 
of the coal. In the La Salle region, at least, this is the cleanest of the 
three coal beds. 

There follow a number of detailed observations made on the coal 
bed in the mines by K. D. White, of the Cooperative Mining Investi- 
gations, and other members of the Geological Survey. 

OGLESBY COAL COMPANY 

Section I, face, gth left off convict entry. — Thickness, 46 inches. Bed is 
about same in quality throughout except near bottom where it is softer and 
breaks into finer coal; the bed is only slightly banded. Coal is bright, medium 
hard, and the fracture sub-conchoidal ; texture is uniform. The few mother 
coal partings are compact and soil the fingers but slightly; coal contains con- 
siderable sulphur mostly in bands, although balls are present irregularly; near 
the top of the bed the sulphur is mixed with carbonaceous dirt bands; sulphur 
occurs also mixed with calcite in veins roughly perpendicular to the bedding. 

Section 2, loih right, off convict entry. — Thickness 39 inches. Coal much 
purer than in section i; ver>' little sulphur; calcite in thin plates, with only a 
little sulphur. 
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Section J, face main south entry. — Thickness 42 inches. Bed solid, not 
banded; makes large blocks. Coal hard and bright. There is sulphur mixed 
with the mother coal and carbonaceous dirt in lenses and bands throughout; 
calcite in veins exists in small amounts, and little or no sulphur is associated 
with it ; mother coal partings are fairly sooty. 

Two graphic sections of the coal in this mine are shown in figure 15 (Nos. 
1 and 13). 

LA SALLE COUNTY CARBON COAL Ca, LA SALLE SHAFT 

Section i, i^th northeast, Rockwell. — Coal hard, bright, having hackley frac- 
ture and smooth texture. Contains some sulphur that is separated from the 
coal with difficulty. 

Section 2, J 4th east, 1st left north. — Thickness 41 inches. A portion of the 
lied has a banded appearance but the remainder presents a solid face; there is 
no regularity in the position of the banded portion. Coal very bright, hard, 
brittle, clean, save for sulphur bands and balls; sheets of calcite and sulphur 
along the cleavage planes give the coal a whitish appearance; the occurrence 
of the calcite is irregular; a band of sulphur balls which is persistent at this 
place, lies 21 inches from the top of the coal. 

Graphic sections 10, 11 and 12, figure 15, arc drawn from detailed measure- 
ments of the coal in this mine. 

ILLINOIS ZINC COMPANY, BLACK HOLLOW MINE 

Section i, face, main slope. — Thickness 44 inches. The coal is solid, is 
not banded, and has atx)ut the same character from top to bottom. Coal strikes 
N. 17" \V. and dips 30° southwest. Coal hard, bright, and brittle. Large amount 
of calcite and sulphur ahmj; faces; veins of calcite and sulphur traverse the bed 
at right angles to the dip; bands of sulphur balls lie 16 and 18 inches from 
the bottom of the bed, but are in many places absent; bottom of coal is very 
clean. 

Sl'kl\(. V.M.I.KN ( O.M. to.. MINK NO. 5. U\|./H|. SIINFT 

General description. — Maximum thickness 48 inches; minimum 28 inches; 
average 39 inches. The coal occurs in two benches, the division being 13 
inches from the top of the seam. The coal is harder at the top, is bright, 
blocky, with smooth texture. A clay Ij to 4 inches thick containing bands of 
p>rite, lies between the draw slate and the coal; this is absent when the coal 
is overlain by black slate; it is "frozen" to the coal and brings the draw slate 
with the coal. Veinlcts of calcite and sulphur occur irregularly. 

Section I, main east entry. — Thickness 37 inches. Top 13 inches bright, 
dean, Milid, bloi'ky, and not bancled ; lower coal slightly banded. Top L^ inclit-s 
contains ver>- little mother coal and small amount of calcite; mother coal 
parting 13 inches from top; bands of mother coal are numerotis in lower part 
of bed and in places are filled with sulphur; sulphur band 6 inches from bottom 
is fairly persistent. Cleat is poorly developed. 

.Section 2, 2d left, off main east entry. — Thickness 41 inches. Coal >;ener- 
ally similar to that observed at section 1. Partings 13 inches from the top 
and 6 inches from the t»ottom ; nii<ldle of the bed has several bands of sulphur 
and mother coal; a few vertical streaks of sulphur are present. 

For a graphic section of the coal in this mine see figure 15. No 15. 
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ST. PAUL CX>AL CO.^ CHERRY MINE^ CHERRY. 

Coal varies from 52 inches to 24 inches, with an average thickness of 42 
inches. 

Section i, main west entry. — Thickness 43 inches. Upper foot of the coal 
solid, not banded. Parting lies 13 inches from the top; 16 inches from the top 
occurs a mixture of 4 inches of sulphur and coal, which is discarded in mining; 
the lower 2 feet of the bed contains calcite plates, though not in large amount. 

For a graphic section of the coal in the mine, see figure 15, No. 14. 

MARQUETTE THIRD VEIN COAL CO., MARQUETTE MINE, MARQUETTE 

Maximum thickness 48 inches ; minimum, 38 inches ; average 40 inches. 

Section i, face, 7th west, south entry. — The coal is hard and brittle, and cleat 
is poorly developed. There are a few layers of bone and mother coal; the sul- 
phur occurs in balls, few in number, easily separated from the coal; calcite is 
found in vertical veins about 1 inch thick and in small amounts along the 
faces. 

WENONA COAL CO., WENONA 

Maximum thickness 48 inches ; minimum, 2^ inches ; average 40 inches. 

Section i, face, straight west entry. — Thickness 45 inches. Coal is hard, 
solid toward the top, slightly banded near the bottom; the edges of the frac- 
tures are sharp. Cleat north 47° west is strongly developed. There is consid- 
erable mother coal near the bottom, making that part of the bed rather soft; 
sulphur exists in small balls and calcite lies along cleavage planes. 

Section 2, 27th north, ^d east entry. — Thickness 38 inches. The coal is 
solid, hard, and brittle ; the fracture is slightly conchoidal ; cleat is poorly 
developed. Calcite occurs in veins throughout the bed. 

WILMINGTON STAR COAL CO., MINE NO. 7, COAL CITY 

Section I, face, yth west, south entry. — The coal is hard and brittle, and cleat 
the top coal is harder than the bottom and in most places is brighter. The 
cleat is poorly and irregularly developed. The coal shoots into good-sized 
blocks. There is very little calcite present; near the middle of the bed there 
is a band of mother coal and sulphur in parts of the mine. 

CHICAGO, WILMINGTON, AND VERMILION COAL CO., MINE NO. I, SOUTH 

WILMINGTON 

Maximum thickness 39 inches ; minimum 36 inches ; average 37 inches. 

Section i, face, juain southeast heading. — Thickness 38 inches. Coal hard 
and brittle, fracture slightly conchoidal ; the bed is solid and not laminated ; the 
coal is in general similar from top to bottom. Impurities are mother coal 
in streaks and bands, sulphur in balls and lenses; the sulphur "freezes" to the 
coal but is separated in mining. The middle 8 inches of the bed 13 inches 
from the top contains the most of the impurities and seems to be a little softer 
than the remainder. 

TOLUCA COAL CO., TOLUCA 

Maximum thickness 40 inches; minimum 26 inches; average 34 inches. 

Section I, face, main zvest entry. — Thickness 35 inches. Coal brittle, cleav- 
age irregular; the coal is slightly banded near the bottom. The top 6 inches 
of coal is especially bright. Calcite occurs in small amount in vertical veins 
about 12 inches apart, and in thin plates throughout the bed; sulphur occurs 



ECONOMIC GEOLOGY 65 

hi irregularly scattered lenses in the seam with the long axes parallel to the 
bed ; there are a few lenses of "jack." 

Section 2, room s» ^^^ i^f^t second east, off second south entry. — Thick- 
ness 53 inches. The coal is similar to that at the other localities, but con- 
tains more sulphur. The top 3 inches of coal is as a rule much brighter than 
the rest of the bed. 

The observations that precede are based on the field work of 1912 
by the Cooperative Investigation and include only the mines chosen by 
this Bureau. Observations previously made are less full, but usually 
describe the coal with considerable detail. Several descriptions of the 
coal in mines not included among those on the list of Cooperative 
Investigation follow herewith. 

ILUNOIS THIRD VEIN COAL CO., LADD MINE, LADD 

Section in room i, ist west main, rst south of ist left entry 

Thickness Depth 

Inches Inches 

Coal 6 6 

Mother coal and sulphur ^ 6^ 

Coal 6^ ISa 

Mother coal % 14 

Coal 554 1954 

Mother coal H 19^ 

Coal 12 31fi 

Sulphur 1 32^ 

Coal 7 3m 

The sulphur band varies in thickness but usually occurs at about the 
same horizon. A few scattered lenses of sulphur were also noted. The two 
upper coals were brighter and harder than the lower scams. 

JAMES CAIIILL, CAHILL MINE, PERU 

Section in ist north, 2d west, straight north 

Thickness Depth 

Inches Inches 

Coal 32 32 

Sulphur and bone 54 or less ZlYi 

Coal 9 4154 

The sulphur and bone is not persistent. There arc vcr>' few places in the 
mine without a sulphur streak in some part of the seam. 

MINONK COAL CO., MINONK 

Section i in i^th west entry, looo yards out 

Thickness Depth 

Inches Inches 

Coal 4 4 

Sulphnr »/i 4«/i 

Coal 30 3454 
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Section 2 in the right off 2d right off the loth west entry 

Thickness Depth 

Inches Inches 

Coal with transverse sulphur vein I7l4 17}4 

Coal 11 2Sy2 

Shale band ^2 29 

Coal 4 33 

The sulphur band in section i is not persistent. The lower coal has a 
J^-inch soft streak in the middle. 

CHICAGO, WILMINGTON AND VERMILION COAL CO., MINE NO. 2, STREATOR 

Section in end, left-hand cross road off straight north entry about 1300 feet 

northwest of shaft 

Thickness Depth 

Inches Inches 

Coal 6 6 

Sulphur % 6% 

Coal 30 36H 

The foregoing section and descriptions are sufficiently scattered 
to include every part of the I^ongwall District. The coal is similar in 
many respects in regard to hardness and brittleness, distribution of 
sulphur lenses and calcite plates. The quantity and position of the 
impurities differ from place to place. In a few mines the coal occurs 
in benches and in some places persistent impurities are present over 
considerable areas. It is hoped that these sections together with the 
general descriptions that preceded them will give an adequate idea of 
the physical character of coal No. 2 in the Longwall District. 

ROOF OF COAL NO. 2 

The typical roof of \o. 2 coal is a gray shale or soapstone. This 
is in places replaced by black, fissile shale or "slate" which is 3 feet 
thick and contains large ironstone concretions or niggerheads. This 
black shale ordinarily lies 12 to 18 feet above coal No. 2 over large 
areas, but the interval is not a constant one. the shale in many places 
rolling down toward or even on to the coal. 

East of the fold the gray shale becomes thicker, and the black 
shale thinner. Between Morris and Coal City especially in the vicinity 
of ATazon Creek, the shale over the coal contains many fossiliferous 
concretions. The shale here is sandy, not the typical soapstone of the 
La Salic region. In the vicinity of Cardiff a thick coal bed occupies 
part of the section of the soapstone, being separated from No. 2 coal 
bv but a few feet of the shale. 

Draw slate a])ove coal No. 2 is not common, but is present in a 
number of mines. 

The following summary presents the data relative to the roof 
conditions in a number of mines in the Longwall District as observed 
members of the Survey. 
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Additional and more detailed observations on the character of 
the roof of coal No. 2 as noted in a few of the mines follow. 

OGLESBY COAL CO., OGLESBY MINE 

Central description. — ^The normal gray shale exists over all but about 5 
per cent of the mine. Where the gray shale lenses out, it is in most places 
accompanied by a "roll" which cuts down the thickness of the coal. Where the 
roll begins the parting is not sharp, but stringers of coal about 2 inches thick 
occur, mixed with shale, and stringers of coal run into the shale. Toward the 
center of the roll the contact between the coal and the roof is sharp. It is 
reported that where the black shale forms the roof the temperature is always 
higher and the black shale itself is reported to be warm. 

Face, gth left off convict entry. — The roof is a gray shale full of slip 
surfaces and slickensides. The shale is bedded, and slickensided horizontally 
along bedding planes. At the locality of observation there is 3 inches of draw 
slate and a layer of coal ^ inch thick between the shale and the coal. The 
contact between the coal stringer and the coal bed is slickensided. The line 
of contact between the coal and shale is ver>' sharp. 

joth right off convict entry. — The roof is a gray shale with sandy sulphurous 
no<hiles in elongated, thin lenses parallel to the bedding. The shale is slicken- 
Mded horizontally along the bedding planes. The line of contact with the coal 
is sharp. 

MARyiETTK THIRU VFIN COAL ((),, MAROIETTE MINE 

In this mine the gray, shale roof is 9 feet thick. Above the gray shale is 
black "slate". The roof shale is dark gray in color, contains no sand, and is 
separated into benches. 

ST. TAIL (OAL (()., CHERRY MI.NE 

The roof is a gray shale or "soapstone", rather soft, and contains very 
little sand and black shale; it is bedded by distinct partings. The black shale 
is present in rather irregular, long, thin pencils; forms lenses and commonly 
cuts out about a foot of coal where the lens starts. The black shale contains 
p\ritc balls. 

W E.NONA COAL CO., WE NONA 

The roof is commonly a gray shale containing variable amounts of sand. 
In a small area it is black "slate" with limy concretions. The shale in parts 
of the mine is massive, not bedded, and nearly free from sand (soapstone) ; 
in other parts of the mine it is interbcdded and streaked with white sand. 
Many sulphur balls are distributed irregularly in the shale. 

TOLl'CA COAL CO.. TOLl'CA NO. I ANI» J 

The roof, a gray shale, is in no place less than 10 feet thick. The shale 
is bedded and contains slickensided partings called 'Smooths". In bnishing 
the roof an effort is made to brush to a "smooth". The shale contains iron- 
stone concretions, ^i to 1 inch long in bands parallel to the bedding. 

CHICAGO, WILMINCiToN ANI» \KRMn.lON t OAL M» , MINK NO. I 

The roof is a laminated, light-gray shale. Ironstone nodules occur in 
bands parallel to the bedding. These nodules are lenticular, the longer axis 
l^ing 2 inches or less. The layers are smootli along the bedding pl.iiio 
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The roof of No. 2 coal is excellently adapted to the longwall 
method of mining. By imderciitting the coal in the floor clay or if 
the fire clay is too sandy in the lower few inches of the coal, sufficient 
leverage is applied by the settling roof shale to break down the coal 
during the night. Because of the method of mining, the use of ex- 
plosives in the No. 2 coal is very uncommon and never desirable. In 
some mines the clay shows a tendency to fall as high as the black 
"slate" even along the roads. 

The gray shale, as has been noted in some of the observations, 
contains rather numerous nodules which have a rather high percentage 
of iron sulphide. Upon exposure to the air in the waste piles with 
dirty coal and refuse the sulphide oxidizes and bums, the light blue 
color of the flame being visible only at night. Eventually the gray 
waste pile changes to a reddish color as a result of the oxidation, 
and patches of yellow sulphurous material are found scattered over 
the heaps where the materia! is relatively fresh. The shale as it goes 
to pieces at the surface breaks up more or less concentrically, possibly 
around the small concretions. 



Fui, 16. Tlie rock dump at mine No, .1, Spring Valley Coal Co., a char- 
le in the Longwall District. 

The roof shale has been put to very little use within the district, 
although it has been tested at some mines. Some is being used by 
one of the brick plants near La Salle, but only incidentally. The shale 
has also been shipped from Coal City and Minonk. Extensive collec- 
tion of samples was made by the Cooperative Mining Investigation, 
and a bulletin will soon be issued in cooperation with the Ceramics 
department of the University of Illinois. The burned shale from 
waste piles has been used somewhat near La Salle as road ballast. 
It makes an excellent, smooth road while it lasts but apparently is not 
very durable. The rock dump such as is shown in figure 16 is one 
of the characteristic features of the landscape in the Longwall Dis- 
trict. 
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FLOOR OF COAL NO. 2 

Most of the material underlying coal No. 2 is a dark gray clay. 
West of the anticline this clay is thin and in places absent, the coal 
resting directly on a sandstone or sandy shale, which makes under- 
cutting difficult. Where no clay is present the coal is commonly cut 
rather than the material below. 

Elast of the anticline and parallel with it the underclay thickens 
very considerably, so that clay 20 to 25 feet thick is known in places. 
Two stratigraphic horizons are possibly represented in the underclay 
where it is thick, the true underclay of coal No. 2 not being over 4 
or 5 feet in thickness (see discussion Chapter I). This thick clay 
is of considerable importance at various places in the district as a 
source of fire clay and pottery clay. 

Along the anticline where the water has rather easy access to 
the thick clay, the floor in the mines heaves very badly. This is true 
in the Black Hollow mine of the Illinois Zinc Co., and is also true 
in the Rockwell mine of the La Salle County Carbon Coal Co. Great 
difficulty is encountered in keeping the rooms and entries open because 
of the rapidity with which the clay squeezes into them. In a number 
of places in the Black Hollow mine the present road bed is above the 
original timbering. 

The observations on the character of the floor in various mines 
in the district are given in brief form below. 

(XlI.KSnV COAI. (O., (Mil.KSBY MINK 

The floor is fire clay of unknown thickness. It varies in the quantity 
of contained sand, in the tendency to heave, and in hardness. Where soft and 
free from sand the clay heaves hadly, where sandy it heaves but slightly. 

I.A SM.I.E COLNTV CARBON ( OAL (()., LA S M.LE MINE 

The fire clay has a maximum thickness of at least 20 feet and is of uniform 
rfuracter. It \^ dark and hard, with hreakiuK faces smoothed. Below the clay 
a hard, sandy shale is reported, which in places cuts out the clay. A few iron- 
stone concretions arc reported to be scattered through the clay. Undercut 
about 8 inches. 

ILLINOIS ZINl Hh. ItLAl K HOLLOW MINK 

Fire cla\ floor is reported 12 t<» 15 inclu's thick ;in<l oi uniform cli.tr.ict« r 
The floor is reported to hea\c vcr>' hadly >\hetluT wet or <lr>. DnrinK a niiilil il 
i^ rt"porte<i to swell so badl> that rna<N have to he ^radeil in pass load^. It will 
completely close an entr>' in twelve hours. 

SPRING VALLKY iOAL tO.. DALZKI.L MlNh No. 5 

The floor is a light gray, micaceous, clayey sandstone f^rading into cl.iy. Il> 
thickness is 6 to 12 inches and averages (> to 8 inches. It contains a few root 
impressions. The miners undercut generally about 12 inches of the lK>ttom. 
fometinies as much as 24 inches. 
riav Co., Streator. 
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ST. PAUL COAL CO.. CHERRY MINE 

The floor is a dark gray shale or clay, with plant impressions. The thick- 
ness varies to a maximum of 15 inches, averaging 8 inches. The clay varies 
in the amount of sand contained. Sandstone is reported to lie 4 feet below 
the coal. The undercutting is generally in the 10 inches below the coal, but 
there is some mining in the coal. 

MAROUETTE TUIKD VEIN COAL CO., MARQUETTE MINE 

The floor is a clay 3 to 5 feet thick. The clay shells off and does not 
have to be shot. The undercutting is in the clay to the first parting, which 
varies from 8 inches to 3 feet below the coal. The clay above the parting 
heaves, but that below is solid. Sandstone is reported below the clay; and 
boulders at a depth of 5 feet. 

WENONA COAL CO., WENONA MINE 

The floor clay averages from 3 to 9 inches in thickness. The undercutting 
is in the upper bench of clay, which thickens locally to 12 inches. The lower 
bench is harder and more sandy, and is not mined. Where the upper bench 
lenses out the mining is in the coal. 

TOLUCA COAL CO., MINES NO. I AND 2 

The floor is clay at least 3 feet thick. It is of uniform character and 
heaves slightly. 

WILMINGTON STAR MINING (()., MINE NO. ^ 

The floor is fire clay averaging about 7 feet in thickness, is uniform in 
character, and heaves somewhat. Undercutting is done in the clay to a depth 
of 18 to 24 inches. Shale is reported to underlie the clay. 

CHICAGO, WIL.MIN<;T0N & VKRMTI.ION COAL CO., MINE NO. I 

The floor is a fire clay averaging about 3 feet in thickness. It is fairly 
uniform in character. The clay is dark gray at the top, becoming lighter 
toward the bottom. Near the top it contains considerable carbon and a small 
amount of root remains. The clay heaves considerably in the air and very 
badly when wet. The undercutting has an average thickness of 8 to 9 inches, 
but varies up to 9 inches. 

GRAY AND JONES COAL CO., SENECA MINE 

The floor is a thick fire clay which heaves when wet. There is at least 
12 feet of this material present, but the bed has not been penetrated in the 
mine. The clay is hard and gray but becomes lighter with depth. 

STRE.VTOR CLAY MANlFACTrRTNG COMPANY 

At the clay mine in the floor clay of coal No. 2 the clay is 14 feet thick 
and rests on a 5-foot bed of sandstone. 

iRRK(;rLAKrriES in (oal no. 2 

No. 2 coal is very regular in character and thickness over large 
areas. The character of the bed varies but little within any field, but 
there is some difference from field to field. Variations in the impuri- 
ties have already been described at some length. The few structural 
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cx>al by clay or shale, the roof apparently rolling down into the coal. 
Such rolls are common, though not sufficiently common to present 
any great obstacle to mining. The miners' term "fault" would prob- 
ably include any irregularities where the coal becomes thinner, or is 
replaced by clay or shale, or is displaced along a fracture line. It is a 
term that is considerably broader than the geologist's fault, which 
refers only to a displacement along a line of fracture. 

In parts of the Black Hollow mine, in the clay pits south of 
Starved Rock Park, and in Bottomly*s country bank on the Vermilion 
River below Lowell, altogether occurring from place to place over 
15 to 20 square miles along the anticline and east of it, large, calcare- 
ous, boulder-like masses of rock lie in the coal bed, and in some places 
entirely eliminate the coal. The material of which the boulders are 
composed seems to be a mixedrup mass of calcareous and carbonaceous 
rock, which in some places is also somewhat sandy. The origin of 
the rock is not well understood, but the general impression gained 
after seeing six of the boulders is that at the time of deposition the 
organic debris of the coal was mixed with calcareous material, resulting 
in a rock that is neither coal nor true limestone. Both calcareous and 
organic matter seem to penetrate the whole rock rather than to occur 
as fragments. It does not appear, therefore, as has been suggested, 
that the boulders are residuals of earlier erosion, like the Trenton 
limestone boulders resting on the St. Peter sandstone below, nor do 
they appear to have been rolled into the coal after its accumulation. 
Why they are localized along the fold is not clear, and their distri- 
bution may have no relation to the anticline. 

In a number of mines west of the fold where the l)lack, fissile 
shale rests on the coal bed, the seam in most places is reported to be 
thinner and harder than elsewhere, as though the bed had been more 
compressed below the harder shale. 

Coal No. 5 

DISTRIBUrrON AND THICKNESS 

The area underlain by coal Xo. 5 lies west of the La Salle anti- 
cline. Strata at this horizon outcrop along the sides of the pre-glacial 
valleys forming the Illinois-Rock system between Princeton and Sea- 
tonville and east of the present Illinois valley south of the bend. The 
distribution of the coal as determined mainly from drill holes and 
mines, is shown in Plate VII. The holes where the coal is missing 
are indicated by small circles. Of the three imiK)rtant coals of the 
district. No. 5 occupies the least area. As has been suggested, this. 
is largely because of the absence of the bed east of the fold, but also 
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because the coal is not everywhere present west of the anticline. The 
irregular distribution of the coal may be due to lack of deposition 
or to erosion subsequent to deposition. In places the sandstone or 
sandy shale which lies in the section above coal No. 5 is continuous 
with the sandstone below the coal and cuts out the coal altogether. 
The bed appears to occur in more or less trough-like bodies be- 
tween areas of sandstone. For example, in T. 31 N., R. 1 W. in the 
southeast corner of Putnam Co. a tongue-shaped area of this coal 
extends from sec. 3 to sec. 14 in a southeast direction. The drill holes 
on either side show sandstone or sandy shale at the same horizon. The 
isolated character of the bodies of this coal is well shown by the small 
body of coal that occurs in a small trough in the sandstone along the 
Vermilion River about a mile below Lowell in sec. 8, T. 32 N., R. 2 E. 
The coal bed has been exposed by the river and its lenticular charac- 
ter and relation to the adjacent sandstone is clear. 

There seems to be an area running southward through the district 
about along the line of the Third Principal Meridian as a center in 
which there is a large number of holes showing coal No. 5 to be absent, 
and the mines also have found the coal unworkable (see Plate VII). 
This area possibly swings more to the east, north of the Illinois River, 
but the exact extent is not known very definitely. This coal was for- 
merly worked at the Cherry mine and unsatisfactory conditions were 
encountered toward the east side of the mine; similarly in the M. & 
II. mine the coal is found difficult to handle toward the west. It is 
reported that the upper bed in the mine of the Cahill Coal Co. was not 
workable at least to the north. It seems probable therefore that there 
is considerable area where the bed is of unsatisfactory character be- 
tween La Salle and Spring Valley. 

In the northern part of the La Salle-Minonk field the Xo. 5 coal 
has Inren mined at a number of places, but is worked at present only 
by the Matthiessen and Ilegcler Zinc Co. at La Salle. The St. Paul 
Coal Co. mined this coal at Cherry before the disaster. Our best ob- 
>er\ations of the characteristics of this coal arc from the M. & H. mine. 
This is supplemented by information from drill records and observa- 
tions at Cherry. 

In the M. & 11. mine the coal varies in thickness from 24 to 54 
inches and has an average of 48 inches. (See figure 15, Xos. 16. 17. 
and 18). Irregidarities or impurities are not continuous, but balls and 
lenticular bands of sulphur as much as 1 inch in thickness may l)c 
seen in small amount. The coal is medium hard, bright, blocky, and 
[possesses a lianded texture. 

•'Horsebacks** and rolls of clay and san<ly material f«>nn the iiK)rc 
common impurities. At irregular intervals and apparently without 
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much association, cracks due probably to shrinkage penetrate the coal 
bed from top to bottom. These cracks under normal conditions are 
filled with gray clay in fragmentary form and traversed with slickeii- 
sided surfaces. Where the coal is otherwise normal these "horse- 
backs'" do not disturb the coal beyond their immediate edges which 
are relatively sharp. They have a width varying from a few inches 
to about a foot, and a horizontal extension of at least the width of a 
room. Tn most places they have little effect on mining. The clay seems 
to have been squeezed in from below, as it resembles the floor clay 
in character. The fissures extend into the roof but are not known to 
continue into the floor. 

It is thought that the occurrence of these cracks in this thick bed. 
and not in the thinner No. 2 coal, arises from the greater irregularities 
in thickness within short distances, a more plastic floor which squeezes 
into fissures, a greater variability in the roof which changes from more 
or less plastic shale to hard sandstone or even limestone, and from a 
greater general thickness. Strains resulting from the different degrees 
of compressibility upon solidification of adjacent strata might be suffi- 
cient to cause fissuring. The correlation of this coal with the No. 5 
or Springfield coal is based partly upon the presence of these **horse- 
backs." 

A peculiar condition of the roof and coal known locally as "white 
top", exists on the west side of the JM. & H. mine (fig. 21) on the 
east side of the Cherry mine (middle bed), and, according to report, in 
the Cahill mine. At Cherry this consists of a white to gray sandstone 
or sanely, gray shale which replaces the usual gray and black shale of 
the roof and permeates the coal down to a band of clay found about 
14 inches from the floor. T.argc pieces of white sandstone are found 
scattered through the bed so that the whole resembles a conglomerate. 
Slickenside surfaces arc quite common throughout the "white-top" 
areas, and the roof is commonly rough and broken, so that it is very 
difficult to keep the roads clear. The ini])urities at some of these places 
exceed one-half of the total thickness of the bed, and render the coal 
worthless. I^'ig. 21 shows an occurrence of "white to])." 

A satisfactory explanatit)n of the "white top" has not been reached. 
It is believed however that the interruption in the bed arises from some 
cause associated with the interruption in deposition, or even erosion 
after the deposition, of coal No. 5. The shifting of sand and silt from 
the surface into partly w^eathercd c(\il would possibly result in a more 
or less intimate mixture of coal and sand such as characterizes "white 
to])." N'one of the mines have been extended very far into these areas, 
but have skirted the edges, and felt out the boundaries. As a result it 
is not known whether the presence of "white top" is an indication 
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variation in thickness to a maximum of 75 inches. Out of 66 records 
the thicknesses are distributed about as follows : 

Bore hole records showing thickness of coal No. 5 

Variation in 
No. of records thickness 

Inches 

6 2—10 

7 11—20 

7 21—30 

9 31-40 

13 41—50 

14 51-^ 

5 61—70 

5 71-75 

Within the area in which these holes were drilled there are several 
holes that showed no coal, as is indicated on the map (PI. V). 

The interval between coal No. 2 and coal No. 5 varies somewhat 
in different parts of the field. Investigations within the area of the 
Hennepin quadrangle show a range of interval between the two seams 
of 152 to 191 feet, or 39 feet, the average being about 180 feet. On 
the La Salle quadrangle the range of interval was 55 feet, from 150 
feet to 205 feet, the interval increasing somewhat from north to south 
and from east to west. The interval between coal No. 2 and coal 
No. 5 is greater than the interval between coal No. 2 and coal No. 7 
east of the anticline. For the most part, there seems to be no sys- 
tematic distribution of the variations in interval, closely adjacent holes 
being almost as likely to show considerable variations as those that 
are more widely separated. 

Table 2 shows the intervals between No. 2, No. 5, and No. 7 coals 
in a large number of the drill holes and mines of the western part of 
the Longwall District. The five observations shown at the end of the 
table are on mines in the Streator region east of the anticline, and the 
intervals between coals No. 2 and No. 5 are notably less than for the 
other observations tabulated. 
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Table 2. — The depth to coals No. 2, So, 5 and No. 7 and the interval between 

the tops of the beds in certain mines and drill holes 

in the western part of the Longwall District 

BUREAU COUNTY 

ALL IN RANGE EAST 



Name or 
company No. 


)i 


Location 
H i T.N. 


X 1 

Depth to coal i 
No. ' 


Interval: top i 
coal No. 2 to 
top coal No. 5 


Depth to coal 

No. 5 i 

1 


Interval: top 

coal No. 5 to 

top coal No. 7 


1 

Depth to coal 
No. 7 


Interval: top 
coal No. 2 to 
top coal No. 7 


H 


SW 


NE 


34 17 


10 474 


170 


304 


• • 


-E- 




54 


N\V 


NW 


3 17 


11 ... 


• • • 


321 


39 


282 




• • 


SW 


SW 


15 17 


11 427 


138 


269^ 


• • 


-E- 




22 


SW 


NW 


19 17 


11 446 


169 


277 


• • 


-E- 




F 


SE 


NW 


3 16 


10 467 


171 


296 


• • 


-E- 




N 


NW 


SE 


5 16 


10 359 


• • « 


-M- 


• • 


115 


244 


L 


NW 


NW 


6 16 


10 421 


183 


238 


43 


195 


226 


j 


\W 


NE 


7 16 


10 393 


179 


214 


44 


170 


223 


M 


SW 


SE 


7 16 


10 378 


181 


197 


• • 


-E- 


• • • 


K 


NW 


SE 


8 16 


10 341 


186 


155 


44 


111 


230 


Heathcock 


SE 


NE 


17 16 


10 ... 


• • • 


186 


33 


153 


■ • • 


Walton 


• • • • 


• • • • 


17 16 


10 ... 


• • • 


146 


51 


95 


• • • 


R 


SE 


NE 


19 16 


10 378 


183 


195 


40 


155 


223 


V 


SE 


SW 


12 16 


9 3S2 


194 


188 


38 


150 


232 


18 


• • • • 


NW 


19 17 


11 454 


174 


280 


• 


-E- 


• • • 


17 


SE 


NE 


20 17 


11 414 


149 


265 


• • 


-E- 


• • • 


21 


XE 


SE 


20 17 


11 407 


143 


264 


50 


214 


193 


21 


SW 


SW 


24 17 


11 444 


152 


292 


43 


249 


195 


8 


E'/, 


SW 


25 17 


11 463 


170 


293 


42 


251 


212 


26 


NW 


SE 


27 17 


11 452 


158 


294 


47 


247 


205 


rhcrr>' 


SW 


NW 


27 17 


11 480 


163 


U7 


My 


271 


209 


2 


SW 


NW 


27 17 


11 475 


158 


.117 


42 


275 


200 


6 


\W2 


NW 


29 17 


11 416 


154 


262 


41 


221 


195 


35 


SVa 


SW 


30 17 


11 MO 


UjO 


280 


44 


236 


204 


51 


NE 


NE 


M 17 


11 ... 


« • • 


305 


42 


263 


• • • 


53 


NW 


SW 


34 17 


11 450 


165 


285 


39 


246 


204 


53 


NW 


SW 


34 17 


11 439 


159 


280 


41 


239 


200 


28 


SW 


SE 


1 16 


11 459 


177 


282 


M) 


242 


217 


10 


N^ 


NW 


7 16 


11 465 


178 


287 


40 


247 


218 


4 


N^ 


SE 


8 16 


11 424 


175 


249 


My 


213 


211 


9 


SE 


NE 


11 16 


11 452 


171 


281 


35 


240 


206 


G 


NE 


SE 


2 16 


10 422 


168 


254 




-K- 





4 R 10 
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Table 2.— Continued 
PUTNAM COUNTY 

ALL IK RANGE WEST 



St 

SE 


NW 


12 


31 


519 




-M- 




NW 


SE 


14 


31 


1 497 


64 


333 


47 


Near 


Centerl 15 


31 


1 165! 




-M- 




NE 


NW 


2 


32: 


1;528! 


28 


400 


50 


NW 


NW 


3 


32 


I 425' 


81 


244 


35 


NW 


NE 


8 


32 


1 457 


94 


263 


35 


SW 


NE 


8 


32 


1 468 


87 


2?l 


34 


SE 


NE 


9 


32 


1 168 


73 


295 


41 


NE 


SW 


11 


32 


1 498 


77 


321 


37 


NE 


NE 


23 


32 


543 




-M- 




NE 


NW 


29 


32 


*99 




-M- 




NW 


NE 


29 


32 


1 507 




-M- 




SW 


NE 


35 


32 


1 562 




-M- 




SW 


NW 


30 


33 


1 276 


211 


65 






MARSHALL COUN 


FY 










.LL 


N RA 


NGE EAST 








SW 


SW 


1 4 


29 






364 


57 


SW 


NE 


5 


29 


1 499 


157 


342 


54 


NE 


NE 


5 


29 


1 501 


170 


331 


43 


SW 


SW 


5 


29 






306 


32 


w^ 


NE 


7 


29 






320 


36 


SW 


NW 


8 


29 






314 


43 
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Table 2. — Concluded 



LA SALLE COUNTY 



ALL IN RANGE EAST 



Name or 
company No. 


y* 


Location 


T.N. 


R. 


Depth to coal 
No. 2 


Interval: top 

coal No. 2 to 

top coal No. 7 


Depth to coal 
No. 5 


Interval: top 

coal No. 5 to 

top coal No. 7 


Depth to coal 
No. 7 


Interval: top 

coal No- 2 to 

top coal No. 7 


• • 


xw 


NE 


19 


34 


1 462 1 


216 


246 


• • 


-E- 


• » • 


4 


NW 


SE 


28 


34 


1 474 


186 


288 


40 


248 


226 


3 


SW 


SW 


33 


34 


1 496 


• • • 


-M- 


• • 


259 


237 




sw 


NW 


34 


34 


1 425 


180 


245 


43 


202 


223 


ralcdonia 


NVV 


NW 


' 3 


33 


1 536 


179 


357 


34 


323 


213 


11 


SK 


SW 


13 


33 


1 308 


191 


117 


53 


64 


244 


13 


Cent 


w/. 


13 


33 


1 237 


172 


65 


• • 


-E- 


• • • 


7 


SW 


NW 


13 


33 


1 323 


182 


141 


59 


82 


241 


U Salic 


SE 


SE 


15 


33 


1 386 


153 


233 


58 


175 


211 


8 


SE 


SW 


13 


33 


1 320 


169 


151 


• • 


-E- 


• • • 


( JRlcshy 


NE 


SW 


25 


33 


1 462 


150 


312 


53 


259 


203 


3? 


NE 


SE 


30 


33 


1 330 


182 


148 


41 


107 


223 


r>dar Poin: 


W^ 


SW 


4 


32 


1 541 


198 


343 


43 


300 


241 


4 


SE 


SE 


5 


32 


1 511 


194 


317 


37 


280 


231 


14 


EV4 


NE 


8 


32 


1 528 


196 


332 


35 


297 


231 


15a 


NW 


SW 


12 


32 


1 553 


191 


362 


39 


323 


230 


2 


NE 


NE 


12 


32 


1 464 


173 


291 


59 


232 


232 


3 


SE 


SE 


13 


32 


1 499 


20f) 


293 


36 


257 


242 


6 


NW 


NE 


17 


32 


1 493 


180 


313 


37 


276 


217 


2 


SE 


NE 


26 


32 


1 559 


184 


375 


40 


335 


224 


13 


SE 


NE 


27 


32 


1 ... 


• • ■ 


380 


47 


333 


• • • 


17 


NW 


NW 


29 


32 


1 526 


• • • 


-M- 


a a 


300 


226 


4 


NE 


SW 


31 


32 


2 563 


189 


374 


47 


327 


236 


14 


SE 


SW 


5 


31 


1 555 


123 


432' 


64 


368' 


187? 


16 


SE 


SE 


14 


31 


1 583 


169 


414 


50 


364 


219 


15 


NW 


SW 


16 


31 


1 545 


190 


355 


35 


320 


225 


• • 


SE 


NW 


18 


31 


1 442 


174 


268 


41 


227 


215 


C. W. & V. No. 1 


• • • • 


• • • • 


10 


31 


3 207 




-M- 




92 


115 


Sur C. Co. 


• • • • 


• • • • 


21 


31 


3 196 




-M- 




55 


141 


C.W &V.N0.3 


SW 


SW 


24 


31 


3 216 




-M- 




72 


144 


Peanut No. 2 


• • • • 


• • « • 


35 


31 


3 181 




-M- 




51 


130 


r \V &V No2 


NW 


SW 


19 


31 


4 


245 




-M- 




la^ 


142 



Table 3 shows the interval between coal No. 2 and coal No. 7 for Grundy 
Cotinty and Eastern Livingston County. 



E^=Eroded. 
ll=Missing. 
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THE BOOF OF COAL NO. 5 

The roof of coal No. S varies from a gray shale to black "slat^ 
sandstone, and locally limestone. The normal roof is a gray sbl 
or a black shale called "slate", the latter containing some "niggi 
heads" or ironstone concretions. In most places where black slate 
present, the upper 4 to 8 inches of the coal resembles cannel col 
Under the normal roof the coal is regular and uninterrupted, but ua 
the sandstone roof the coal is commonly thinner. The sandstone i 
places the light and dark shale and more or less of the coal, and i 
thermore its presence in the roof is generally accompanied by a 
pression of the floor. This seems to mean that the additional relal 
incompressibitity of the sand as compared with the adjacent coal t 
shale made itself felt in the rock underlying the coal, a condition t 
seems to exist elsewhere in the field. The limestone roof is o 
locally present. 

The roof in ihe area of "white top" is badly broken and is con 
posed of white, sandy material like the material in the coal mixed with 
black shale and fragments of coal. The first sign of the "white top" in 
the M. & H. mine is a speckled condition of the roof due to the pres- 
ence in the shale of small spots of the white sand, which devek>p into 
stringers of white sandstone. The sand then penetrates farther and 
farther into the coal bed, though locally with c 

The sandstone which lies above the coal in | 
with the underlying strata, cutting across coal 
"slate." It is quite jxissible that farther west w 
ed missing the sandstone replaces the coal comp; 
tween the sandstone and the shales is sharp, 
falls to the sandstone. 

THE FLOOR OF COAL NO. = 

The floor of coal No. 5 is a gray clay 2 tc 
& H. mine and about 1 foot thick at Cherry. ' 
the clay is either a brownish, micaceous, sand; 

Coal No. 7 
general description 
Coal No. 7 has been next to coal No. 2 in 
the I.ongwaIl District, but is now largely worKea 
known at Streator as the "Streatnr coal" and in tt 
the "first" or "upper vein." It is being worked 
Sparland. and in former years was worked at La S 



Seetion of coal No. 7 in Ike pit of the Barr Clay Co., Sireaior 

Thickness Depth 
Inehts Inchtt 

Top coal IS 18 

Dirt and coal — 

Dirt 1 19 

Coal- 2 2J 

Dirt 3 24 

Middle Coal 6 30 

iJirt and coal 6 36 

Bottom coal 12 48 

This sequence and the division of the bed into three parts holds 
■ >ver the entire pit, and apparently over the field generally. Each bench 
i> mined separately. Figures 2i to 26 illustrate conditions in this pit. 



FlC 24. A "roll" in the surface of coal No. 7 in ihc pit of ilu- It^.rr t'Uy 
I'o., Strcator. The wuter has partly filled the hole from which the cUi> Ii^t U'cn 
dug. 

The surface of the coal is irregular, there being rather nniucrous 
depressions in the surface a foot and a half in di-|ith and 5 nr (> feet 
in breadth and in a few places as much as 15 to 2() feet lung. These 
depressions are filled with roof clay, and where tliey occur the t'i[) cal 
is missing. As a rule the "rolls" ilo not di^I)lace any <>f the middle 
or lower bench. Figure 24 shows the surface of tht coal across one 
■ i( these "n>lls". These rolls are very conmwm but of irregular i>ccur- 
rcnce. 
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Another depression, but on a larger scale, was noted at the posi- 
tion of the Harrison mine in sec. 31, T. 31 N., R. 4 E. The coal bed is 
reported to be about 40 feet lower at the bottom of the shaft, than a 
short distance to the south. It will be noted from the structure contour 
map that the elevation of the coal at the old Acme Coal Co. shaft is 
about 520 feet above sea level, whereas at the C. W. & V. C. Co. shaft 
No. 2, and in sec. 1, T. 30 N., R. 4 E., it is about 555 feet. This de- 
pression apparently trends northeasts-southwest but the area aflFected 
is not known. 

Additional observations on the coal bed in the Streator field have 
been made in a few of the mines. Notes by Mr. K. D. White are 
as follows: 

CHICAGO, WILMINGTON. AND VERMILION COAL CO., MINE NO. 3, 

STOEATOR 

Section i, room y2, srd right, off 71st east entry 

Thickness 

Inches 

Top coal 29 

Blacksmith coal, clean and bright 7 

Parting of carbonaceous clay 

Dull coal 3 

Parting of mother coal 

Bottom coal 29 

Thickness 68 inches. The entire bed is dull, and is irregularly laminated. 
The bottom coal is duller than the top, is softer, contains dirt partings, and the 
bottom 6 inches is bony. About 2 inches from the bottom a sulphur band 
occurs; calcite is found in fair amount throughout the bed. 

Section 2, in room 2i) off the 4th right off the main south entry 

Thickness 

Inches 

Top coal 3254 

Parting of mother coal 

Splint coal 3yi 

Mother coal and sulphur 1 

Bottom coal 29 

The bottom coal is harder than the top. The top coal is fairly bright 
and soft, having a hackley fracture. Calcite occurs along the cleavage faces; 
there are lenticular streaks of mother coal ; sulphur is present with the mother 
coal and clay, but only a small amount in balls or lenses ; a band of sulphurous 
mother coal is found in places about 8 inches from the roof. The sulphur 
in the bed occurs in balls generally, but they are few in number and difficult 
to separate because they freeze to the coal. 

Graphic sections of the coal in this mine are shown in figure 15, 

Nos. 20, 21, and 22. 
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Observations by Grout at the No. 2 mine of the Acme Coal Co., 

which has been abandoned, give the following section of the coal. 

ACME COAL CO.. MINE NO. 2, STREATOR 

Section i, room 7, sth left entry 

Thickness 

Ft, In, 

Hard "soapstone" 10 

Top coal 28 

Middle coal — 

Clay 2 

Coal 5 

Clay 1/2 to 1 

Coal 3 

Clay J4 

Coal 2 

Hard shale 6 

Coal 2 

Hard shale 12 

Bottom coal — 

Coal 1 

Coal 30 

Shale 8 

Sandstone 



• • 



These 6 clay bands extend throuRhout the mine but do not everywhere 
make up so larf^e a part of the seam, since each band varies in thickness. 

A section, as follows, was measured by Mr. Jon Uddcn in 1908. 

Section 2, in room 10, 5th left off 4th south entry 

Thickness 

Ft. In, 

Shale 5 

Top coal 29 

Sulphur ball 4 by 5 inches 
Middle Coal- 
Gay 2^4 

Coal IH 

Hay J4 

Coal 3 

Gay 1 

Coal 2yi 

Gay J4 

Coal H 

Gay 3« 

Coal 154 

Clay 7 

Coal IH 

Gay 7H 

Coal H 

Clay 1 
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Bottom coal 21% 

Bone coal, soft 1 to8 

Fire clay 3 to 6 

Sections No. 23 and 24 of figure 15 are graphic representation of 
the coal in this mine. 

These sections all show the same general characteristics of the 
bed at the different places where it has been observed. A division into 
three benches characterizes the coal in this locality, and the middle 
bench is everywhere dirty. 

The roof of coal No. 7 at Streator is a gray siliceous shale 35 
or more feet thick, and the floor a gray clay, 2 to 3 feet thick, resting 
on sandstone. In one mine, at least, black shale lies between the coal 
and the floor clay. This is probably the same as the bone coal noted 
at the bottom of the bed in the last section. 

COAL NO. 7 IN THE KANGLEY-HENANVILLE FIELD 

Northwest of Streator in the Kangley-Henanville field the occur- 
rence of coal No. 7 is somewhat different than in the Streator field. 
The coal outcrops along Vermilion River above Kangley bridge in 
sec. 10, where the following section was measured: 

Section of the McLeansboro formation on Vermilion River above the Kangley 

bridge in sec. lo, T. ji A^., R. j E. 



Thickness Depth 

Ft. '"" In. Ft. In. 

Pleistocene : 

Glacial drift 20 ( . . 20 

Pennsylvanian : 

Shale, dark gray 6 to 10 30 

Shale, black, almost fissile, with 
ironstone concretions 

Coal No. 7 

Clay band 

Coal 

Fire clay, gray 8 to 

Shale, black, fissile 

Shale, black and coal 1 to 

Shale, gray micaceous 

Sandstone, micaceous to 

Shale, grayish brown 

Coal, cannel 4 to 

This association of strata is not constant even in the Kangley- 
Henanville field. At Henanville coal No. 7 is reported to be 9 feet 
thick and to be a combination of two beds of coal. The lower bed 



6 


• • 


36 


• • 


4 


8 


40 


8 


• • 


4 


41 


. • 


1 


6 


42 


6 


15 


• • 


57 


6 


3 


• • 


60 


6 


1 


6 


62 


• ■ 


4 


• • 


66 


• • 


10 


• • 


76 


• • 


10-h 


■ • 


86 


• • 


• • 


8 


86 


8 
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may be the equivalent of the 18-inch bench below the clay seam in the 
coal exposed on the Vermilion, or it may represent one of the lower 
carbonaceous shales. 

The coal at Henanville has already been described (see Chapter 
1). There b apparently a more or less isolated basin extending north- 
east-southwest from Henanville toward Kangley, and separated from 
the Streator field by a sand ridge to the southeast. Probably another 
ridge separates it from the La Salle field to the west. In tliis basin 
the accumulation of peat apparently began earlier than in the other 
areas, and continued with interruptions until coal No. 7 was deposited. 
As a result, the Henanville-Kangley basin has below coal No. 7 a 
numl>er of unusual carbonaceous shales and thin coals. The distri- 
bution of the different shales and coals in the basin itself is very 
irregular. 

COAL NO. 7 AT SPARLAND AND TISKILWA 

Coal No. 7 in the Sparland field is isolated by erosion from the 
rest of the district, and belongs in its relationships as much with the 
I'eoria- Springfield District as with the Lx)ngwall District. It outcrops 
along Illinois River bluff and the tributary streams a few feet above 
the level of the Chicago and Rock Island Railroad tracks at Sparland. 
The coal is worked at a number of local banks in the vicinity of town 
and at two shipping mines. Where observed in a local bank about 
one-half mile west of Sparland it is 42 to 48 inches thick. The roof 
is a hard, gray shale, containing a few large "niggerhcads" or iron- 
stone concretions up to 18 inches in diameter. It resembles the gray 
shale over the coal at Streator. The coal is much cleaner than that 
at Streator, sulphur balls and sulphur streaks being uncommon, in 
which respect the bed resembles the upper bed at La Salle. Where 
seen at the outcrop, the roof shale is a dark gray shale 2 to 3 feet 
thick and above it is at least 20 feet of light gray shale carr}'ing small 
concretions similar to those seen in the shale above No. 7 coal at 
Streator. 

Coal No. 7 has also been observed in the west part of the district 
at an outcrop along Rocky Run west of Tiskilwa in southern Bureau 
County. The coal at this place measures 37 inches in one place and 39 
inches in another, and is reported to be locally only 24 inches thick. 
The coal is rather dirty and is traversed at frequent intervals !)y more 
or less vertical seams of clay, resembling those in coal \o. 5. The 
roof immediately above the coal is "soapstone" 1 f H)t or so in thick- 
ness. Above the "soapstone*' is a dark shale, in places interlK»dde<l 
with streaks of limy ironstone 1 to 2 inches thick, there being 2 such 
layers in a foot of shale. In other places the limy ironstone is not 
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Fig. 27. Approximate outcrop of coal No. 7 in the Coal City, South Wil- 
ington, and Cardiff fields. 
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present, and the shale becomes darker and more fissile. Four feet of 
this darker shale may be observed. Above it lies at least 10 feet of gray 
shale like that at Sparland above the coal. A fine, smooth, and plastic 
gray fire clay below the coal is reported to be 6 feet thick. 

COAL NO. 7 IN THE SOUTH WILMINGTON-CARDIFF FIELD 

Coal No. 7 in the South Wilmington-CardiflF area is confined to 
the southern part of Grundy County near South Wilmington, to the 
northwest comer of Kankakee County, and to Livingston County, 
including the Cardiff field. This coal was mined about 20 years ago at 
Clark City, but unsuccessfully. It is impossible to draw the lx:)undar)' 
of the coal bed with much accuracy, because of the uncertainty regard- 
ing the depth of the pre-glacial erosion and the thickness of the drift. 
The approximate area underlain by coal No. 7 in the Cardiff- South 
Wilmington field is shown in figure 27. Further uncertainty in regard 
t« • the area of the coal arises from more or less unsatisfactory correla- 
tions of the upper coals in the Cardiff field. In a number of the holes 
in the center of the field there is a bed of coal 36 to 60 inches thick 
immediately below the drift that is interpreted as being coal No. 7. 
If so. the interval between coal No. 2 and coal No. 7 is considerably 
greater than that farther north in the South Wilmington field. 

Table 3 shows the interval between coals No. 2 and No. 7 in the 
28 holes in which coal No. 2 was encountered. There is also shown 
the character of the roof of No. 7 coal and the overlying strata and 
the floor and the strata below that. This compilation is introduced 
largely because of the lack of direct observations of the coal since it 
is not mined in this part of the district. 

Following the first two holes described in Table 3 are nine from 
the Cardiff region in which the interval between the two coal beds is 
considerably greater than in the others. In the area outside the Cardiff 
field the average interval is roughly between 50 and 75 feet, but in 
these holes the interval is 117 to 146 feet. It is also seen that the 
strata associated with the coal in the Cardiff area are different from 
those encountered in the other holes in the general region. Al)out half- 
way between coal No. 7 and coal No. 2 there are two thinner coals, 
the distribution of which seems to 1h» limited to the area of the Cardiff 
basin or about the same as the area underlain by the **big vein." (See 
flections on Plate V.) One of these coal beds is the more persistent 
within the Cardiff field and may possibly l)e the real coal No. 7. In 
Table 4 the particulars of the stratigraphy of this coal are shown sim- 
ilar to those of the higher coal in Table 3. 
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The roof of this coal bed is more regularly dark shale like the 
roof of coal No. 7 elsewhere in the district, and the interval between 
this coal and coal No. 2 approaches the average for the district. There 
are certain holes, however, those in which the "big vein" is found, 
where the interval is much less than average (see also cross-sections, 
Plate \*). In thickness the coal is unusually variable and thins out, 
especially in those holes around the border of the Cardiff basin. 

It is thought that this field presents a good opportunity to study 
the relative amount of shrinkage of coal and associated strata. There 
seem to be differences as great as 40 feet, and certainly as g^eat as 
20 feet, in the interval between coals No. 2 and No. 7 (?) in the holes 
in which the "Cardiff vein** was encountered, as compared with those 
in which it was not present. The greater interval of about 80 feet 
between coal No. 2 and coal No. 7 was found regularly where the 
"big vein*' was missing, whereas in every hole in which the interval 
was 60 feet or less the thick coal was found. It seems not unlikely, 
therefore, that variations in interval as much as 20 feet may be due 
to causes not related to shrinkage of the Cardiff bed, whereas addi- 
tional variations possibly as much as another 20 feet may be due to 
differences in the amount of shrinkage of the coal and shale. Variations 
in interval as great as 20 feet not due to differences in shrinkage of 
underlying strata are found at various places in the Wilmington- 
Cardiff field, as can be seen by referring to Table No. 3. 

The thickness of this intermediate c()al bed at Cardiff ranges up 
to 43 inches, the average in 28 holes being 28 inches of coal. Of these 
28 holes, 13 show 36 inches or more of coal, and 4 show 42 or 43 
inches. This coal bed seems to be more variable in thickness than 
o^al No. 2 and to be limited in workable thickness to approximately 
the area of the "big vein.** The coal is thinner than the upper bed 
which has been tentatively correlated with coal No. 7 in this rejHjrt, 
but is more widespread, as it has not been anywhere removed by pre- 
glacial erosion. 

PoTTsviLLE Coals 

Coal No. 1, or the Pottsville coal, is of no economic importance in 
the Ix>ngM'all District, so far as is known. Thin seams t)f coal below 
coal No. 2 are encountered in drilling in the ficM in the vicinity «>f 
Bureau, west of Marquette and Ciranvillc. The c-»al beds arc appar- 
ently two or three in numl)er, each having a local distribution and a 
thickness not exceeding 2 feet (see Plate 1\', Nos. 11 ami 12). I'last 
of the anticline and along the fold itself stringers of coaly matter have 
been noted in a few places in the clay underlying coal No. 2. Such a 
thin coal bed occurs in the clay at the exposure near the Rottt)mly 
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local mine along Vermilion River about three-fourths of a mile below 
Lowell. In the Coal City and South Wilmington field and in the 
Cardiff field thin stringers of coal have been observed in the underday 
of coal No. 2. 

Local and Thin Coal Beds Between Coal No. 2 and Coal No. 7 

(Not Including Coal No. 5). 

CARDIFF coal 

The coal bed between coals No. 2 and No. 7 except for coal No. 
5, that is of economic importance is the "big vein" in the Cardiff field, 
which we will call the Cardiff coal. The exact correlation of this coal 
with others in this district or in the State has not been determined. It 
has already been suggested that this coal may be about the same age 
as the fossil-insect and leaf bed along Mazon Creek in Grundy County, 
which was deposited soon after the accumulation of the peat of 
coal No. 2. 

In order that the relationship of the Cardiff coal to the other 
strata in the section may be made as clear as possible, a map showing 
the location of the various holes and cross-sections of the field is pre- 
sented in Plate V. The contours are drawn on the base of coal 
No. 2 and to that extent represent an enlargement of a portion of the 
map of the Longwall District (Plate I). The positions of the three 
cross-sections is indicated by the heavy straight lines on the map. 
The details of the sections are not shown, but the thicknesses and 
intervals between coals are drawn to scale so that the relations are 
apparent. The thickest core of the Cardiff coal was 150 inches, though 
this was not all good, clean coal. The coal thins to 5 or 6 feet and 
becomes dirty toward the eastern end of the field and to the west is 
split up by bone and shale. The coal stops abruptly north and south. 

The shape of the coal bed is strikingly lenticular and crescentic 
in cross-section. The edges of the bed dip strongly toward the trough, 
possibly even more so than is indicated by the drawing. The feather- 
ing of the bed at the edges as shown in cross-section Plate V, D repre- 
sents the conditions as shown in the drilling records; it is reported 
however that the bed tapers out on either side rather than feathers out, 
the bottom of the bed rising toward the top. There was possibly about 
600 to 1000 feet of relatively flat-lying coal north and south along the 
axis of the trough. The coal is reported to contain more impurities 
toward the southeast and to be divided by a layer of clay. The shale 
which forms the floor of the Cardiff coal and the roof of coal No. 2 
is commonly a thin sandstone and pebble conglomerate overlain by a 
thin black shale or hard underclay which locally merges with the bot- 
tom part of the upper bed and makes it bony and unmarketable. 
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The sections presented in Plate V show graphically the relation 
of the Cardiff coal to coal No. 2 and to the overlying strata. Plate V, 
C and D both show how the upper coals decrease in altitude where 
the Cardiff coal lies below. It is thought probable, as has already been 
suggested, that the relatively greater shrinkage of the strata contain- 
ing the Cardiff coal as compared with the amount of shrinkage of a 
corresponding original thickness of shale would account for this de- 
crease in interval between coal No. 2 and the coals above the Cardiff 
bed. There seems to be some response on the part of coal No. 2 where 
the Cardiff coal is present above. The sections suggest that this coal 
rises toward the Cardiff bed, but not all the profiles bear this out. 

The coal bed that lies from 40 to 85 feet above No. 2 coal at Car- 
cliff has already been described as possibly being coal No. 7. This coal 
has about the same distribution as the Cardiff bed, but is of little or no 
economic importance. 

In the vicinity of Lowell a thin bed of cannel coal less than a foot 
in thickness is exposed along the Vermilion and its tributaries. The 
coal lies below the heavy sandstone underlying No. 5 coal. It is asso- 
ciated with 2 or 3 feet of black, carbonaceous shale into which it grades, 
and which locally becomes more like coal. This bed is of no economic 
importance, at least at present. 

COAL NO. 6 AT STREATOR 

In the Kangley-IIenanville field and possibly along the south edge 
of the city of Streator. a coal is locally developed a few feet below or 
immediately below coal No. 7. The mine at Henanville is reported to 
have worked both beds where they were together and measured about 
9 feet thick. At present the lower bed is worked in local banks east 
of Kangley at Spring Hill. It is thought that this coal bed is confined 
to about the same basin as is the Henanville-Kangley No. 7 coal, and 
lies at a lower horizon in this basin, and that it is not found generally 
outside of the basin. On the other hand, certain records of drilling 
south of Streator in Livingston County show at the horizon of coal 
No. 7. a thick split bed of coal which suggests the presence of two beds 
of coal in close proximity. The characteristics of these local be<ls are 
not well known, but so far as can be determined none ixdssoscs the 
**blue band," or has the Fw^M/iHa-bearing. limestone cap rock. 

COAL NO. 6 AT SPARLANl) 

Coal No. 6 at Sparland lies al)out 25 feet below the **upi)er vein" 
or coal No. 7. In the immediate vicinity of the town it varies from a 
very thin bed to about 2 feet. I^'arthcr south certain drill records in 
T. 29 N.. R. 9 E., show the lower coal from 30 to 50 feet below coal 
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No. 7 and varying in thickness up to 56 inches. This coal becomes 
workable in the vicinity of Chillicothe where it has been identified as 
No. 6. The coal in the vicinity of Sparland has been seen only where 
it is very thin, but it seems not to possess a blue band. Locally, within 
4 or 5 feet above the coal, in the Sparland field is a yellowish, fossill- 
ferous, earthy limestone resembling very much the limestone com- 
monly forming the cap rock above coal No. 6 in Peoria and Fulton 
counties and even in the southern part of the State. No Fusulina have 
been found in the stratum in this field, however. The fauna which it 
contains is suggestive of the Carbondale rather than of the McLeans- 
boro formation, so that the coal is probably at least as old as coal No. 6. 

Local and Thin Beds of Coal Above Coal No. 7 

The only coal of possible workable thickness above coal No. 7 
is a bed found locally along Vermilion River in sec. 18, T. 30 N., R. 4 
E., Livingston County. The coal outcrops along the sides of a valley 
tributary to the Vermilion, near the mouth of the creek. Where ob- 
served the bed is 30 inches thick, is underlain by a shale resembling 
fire clay, and overlain by gray shale. To the west and south along 
Vermilion River the coal does not seem to be present, the horizon 
being occupied by siliceous strata. So far as known the coal is of but 
local extent, but there is lack of drilling to confirm this assumption. 

In the vicinity of Spring Valley and south of the town on the 
opposite bluflf of the Illinois, a thin bed of coal a foot or so in thick- 
ness outcrops near the foot of the bluflf in some of the ravines. It 
appears in a cut along Spring Creek almost at the water's edge across 
from mine No. 1 of the Spring Valley Coal Co. Here it is only a few 
inches thick. Along the south bluflf of the Illinois at the mouth of some 
of the ravines in sees. 28 and 29, T. 33 N., R. 1 W., Putnam County, 
the coal is a foot or so in thickness and has been used somewhat by 
farmers. This coal is about 50 feet below the horizon of the La Salle 
limestone. 

So far as known, only the coals described in the preceding pages 
have been mined or stripped and used for fuel within the Long^all 
District. Some of these are of little or no economic importance, but 
their position in the section is worthy of note, because a few are asso- 
ciated with other strata that may be of some value. Other small coal 
beds are scattered throughout the Pennsylvanian system in this dis- 
trict, such as the stringer of coal associated with the black slate under 
the La Salle limestone. This coal is of rather widespread occurrence 
and of some value in tracing the horizon of the limestone, but is of no 
importance as fuel. The upper calcareous portion of the McLeansboro 
formation above the Lonsdale limestone horizon contains possibly a 
greater number of these thin coal stringers than the underlying por- 
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tkms of the Pennsylvanian, at least down to within 50 feet of coal 
\o. 2. 

CHEMICAL COMPOSITION AND HEAT VALUES OF COALS 

A detailed report on the chemical character and heat values of 
coals in this district and in other districts of the State is being pre- 
pared by Prof. S. \V. Parr as Bulletin 3 of the Illinois Coal Mining 
Investigations. Only general features are presented here. Plate IX 
shows graphically the relative composition of the coals of Illinois. 

Coal No. 2 
The composition of the coal in the Ix>ngvvall District has been 
dctermine<l from samples collected in 1913 by members of the Coal 
Mining Investigations from three different working faces in each of 
eleven mines. The average analysis of the samples from each of the 
mines is shown below, and also the average (^f the 33 samples. 

Tablk 5. — Average analysis of satnples of coal Xo. 3 collected from mines in the 
Longu'all District — Made under the direction of Professor S. IV. Parr 

< c»-<»p. Moist- \olalilf Fixed . , Siil- ^^^ p . „ Unit 

V *• I Ash . CO, n. 1. 11 

No. urc matter . carbon phur coal 

1 16.19 37.79 38.00 8.00 3.24 .82 10787 14476 

Dr>' 45.06 45.40 9.54 3.86 .98 12869 

2 14.00 39.88 36.97 8.55 3.97 .81 1090^ 14475 

i:)r>' 46.70 43.29 10.01 4.05 .95 12768 

3 15.05 39.76 37.00 8.19 ^.M) .59 10899 14454 

l)r>- 46.80 43.56 9.(A 3.88 .09 12830 

4 16.93 37.57 39.57 5.93 2.53 .37 11188 14696 

Dr>- 45.22 47. M 7.14 3.05 .44 134^>8 

5 16.01 39.32 38.51 6.16 2.75 1.32 11104 14463 

Dr>' 46.83 45.84 7.33 3.28 1.57 13221 

6 19.53 37.59 37.94 4.94 2.01 .70 10818 14447 

Dn- 46.71 47.15 6.14 2.61 .87 KU44 

7 16.29 38.46 40.53 4.72 2.17 .48 11394 14579 

Dry 45.94 48.42 5.64 2.59 .57 LV)13 

8 16.50 38.48 37.59 7.43 2.40 1.16 108(j8 14493 

Dr>' 46.02 45.02 8.90 2.90 1.39 13108 

9 17.45 38.98 34.52 9.04 3.18 1.49 10391 14403 

Dry 47.22 41.82 10.95 3.85 1.81 12587 

10 16.13 38.82 38.36 6.69 3.15 .70 m/M 144o3 

Dry 46.28 45.74 7.98 3.7o .84 13108 

11 13.28 40.58 37.71 8.43 3.04 .oO 11435 1485(» 

Dry 46.80 43.48 9.72 3.51 .09 1318#» 

Aver. 16.18 38.84 37.89 7.98 2.88 .82 10980 14528 

Dry 46.33 45.21 8.45 3.45 .98 U10\ 
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In order to show a comparison of the heating quality of this cofi 
with that of other coals in the State, Table 6 showing the averag 
and extreme values for the coals of 9 different districts is insertac 
(See also Plate IX.) 

Table 6. — The comparative heating value of the various Illinois coals 

(Data after Parr) 









B. t. u. 




District 


Minimum 


Maximum 
11435 


Average 


La Salle, No. 2 


1 
As rec'd 


10391 


10981 ' 




Dry 


12587 


13468 


13101 


Franklin, Williamson, 


As rec*d 


11335 


12127 


11825 


and Perry, No. 6 


Dry 


12583 


13366 


13025 


Harrisburg, No. 5 


As rec'd 


12053 


12550 


12276 




Dry 


12784 


13490 


13165 


Springfield-Peoria, No. 5 


As rec'd 
Dr>' 


10230 
11995 


10951 
12700 


10514 
12384 


Danville, No. 6 


As rec'd 


10508 


11228 


10920 




Dry- 


12449 


12925 


12764 


Danville, No. 7 


As rec'd 
Dr>' 


• • • • ■ 


***** 


11151 
12807 


Belleville. No. 6 


As rec'd 


10438 


11207 


10847 




Dry 


12150 


12801 


12406 


Murphy sboro, No. 2 


As rec'd 


12260 


12651 


12488 




Dry 


13565 


14044 


13765 


Rock Island, No. 1 


As rec'd 


10336 


10880 


11036 




Dry 


12548 


12737 


12753 


Average 


As rec'd 


10944 


11624 


11388 




Dry- 


12776 


13181 


12797 



The preceding table shows that in heating quality the No. 2 coal c 
the Longwall District, as received from the mine, ranks sixth amon 
the coals of the State, being surpassed by No. 2 coal of Jackson Countj 
No. 5 coal of the Harrisburg District, No. 6 coal of Williamsoi 
Franklin, and Perry counties. No. 7 coal of the Danville District, an 
No. 1 coal of the Rock Island District. It has higher heating vain 
than No. 5 coal of the Springfield-Peoria District and No. 6 coal c 
Belleville and Danville District. 

The amount and character of the impurities in No. 2 coal is show 
in the preceding tables. These have an important effect on the heatin 
qualities of the coal and the ease with which it is burned. The pit 
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Ik«rii'*ri rif uatrr in this coal is greater than in any other a>al in the 
>ta!r. an«l its effect is, of course, to reduce the heating value in pro- 
s' 'rti'tii l*arr- has state<! that the heat of va|X)rization at 212 de- 
P'er^ F. iH ^^72 It. t. u. j»er pound of water. The average amount of 
r:>>>t:irr |iir<^cnt in the I^tuji^wall coal is 16.18 per cent, that is, a 
;»'i:nd of coal is 16.1S |K-r cent nioi>ture; $•» the heat requircf! 
t> va;«iri/e thr water would Ik* 156 I*, t. u., and the available I*, t. ii. 
w.-.iM lie re«luceil hv that amount. 

The average ash crmtent of Illinois coals on a moisture- free basis 
'.^ l*>f»7 jHT cent, and the sulphur 3.21 fHrr cent. The liongwall coal 
*:;»* an a\cragr a^h c^ intent (8.45 fwr cent ) that is less than the average 
!*■•: the Stale, anij a ^^tdphur content (3.45 |kt cent) that is only slightly 
.-•*"-\r the average. The auKMUit of sulphur i*i usually regarde<l as an 
:f; '« \ "I l!ie rlinkering projuTticN U'cau^e of its assm^iation with iron 
'.\h:<h tendN to fuse with the siliceous matter of the ash ti» form 

< o.M. No. 5 

I hf chemical character of roal No. 5 in the Longwall Di»itrict has 
*i««-n irtermmed l»\ analy«>i> of tliree sainjfleN (hiring 1912. which are 
jv*'.!!**-! HI the foHiiwing talile: 

T\Bli 7 . fri :/\ *ii . f I ii/ \ .' ■; i« till- I. it S'ttilt' Ttiji.n 
/.-Irrriji;,' !•/ thfCt- «iiifif/i-f fr.'m ont' minr) 

M It \ •il,ltl!r I :vr«1 \*h ^i|| |l t m 1'r.ll 

turr R)a**rr rarUiti l>h<ir r^iil 

-A« r..rur.r U.7o M If* A\ X\ *Mo ,? .W I0.r,72 I4..W 

"!r. t ..jI" 40. Pi 48 4') 11. L' .V97 12.543 

Ifir r.. I. u. "as receivetl" <|(M»72i i** !k-I'»w the di'^tricl average 
I .' . al N-i, 2 J 10.980). The cual in llii** condition is slif^litly su|»erii>r 
! . tJif Springfjcld- Peoria coal»i. The "dry-coal" value i»f 12. .M3 is 
*i;r]M*.rd !iy that *>{ all the other coaK i>f the State except N". 5 of the 
^; rir.gfield region and N(i. 6 of llie rielleville region. The m«-i-!Mre 
i •r.trnt «»f the coal where sample<l i> higher than that of the southern 
:!lr,'.!N i'^U «»f Saline. \VilIiam<>on. and l*'rank]iii ci»unlies. luit evi 
■ Vr:tlv d'T'* iV't exceeil that i>f Cf»al No. 2 «»f the I.origwall Pi'^triti \-li 
.:■ ! - :'ph!ir are Imth rather hi|;h in tlii- «"al ii ihe -.ur.j.it- ».'!]<. ti. 
-re rrpre^t-ntative. The c**'a] ri»n!.iin«. aiN»nt the -ame pr'-j-irtt-'U ••! a^!i 
.in* *"!;.?K]r as Ni*. 5 C'»al in I''n!t'«n »'i»ii!it\, liiit a gTr.iter aii! 'iMil than 
:! *i ■ 2 rxi epl j»i»ssi!il\ the i'mI in 'Imiii-U i'<»iinlv In j^i riir:i]. •••al 

' • rnu t" Ik' slii^htlv iniiii-'i t .i! %'•• 2 ••! tlii- '!i tri I .in ! !•■ 

• ■ ■ • llirrn I1lin*is Ciials No 5 .m.! \.i *i. I.::i t . 1.,- l-ijlrl. ■::.■:■ .r 
••:*♦• **|.riiij;rieM mal. < >nlv a Irw an.ily-t . ..! ....ij \ ^ -i •!:• !; 

'r»-- ** W" , the chrniiiAl i i imp- ■•■•■. • ..' I!" ■ . j! ]'.'. ^i^xr (.•• ' •» . • - • I' 
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trict are availabki however, and therefore reliable conclusions for 
the entire area cannot be drawn. 

Coal No. 7 

Like coal No. 5, coal No. 7 in this district has been only slightly 
tested. The average of three analyses collected in 1912 are tabulated 
below. 

Table 8. — Analysis of coal No. 7 in the Longwall District 
(Average of three samples from one mine) 

Condition Mois- Volatile Fixed 

ture matter carbon 

"As received" 13.56 37.80 40.81 

"Dry coal" 43.73 47.28 

Coal No. 7 according to this analysis resembles coal No. 5. The 
coal is possibly not quite so good as No. 5 at La Salle. It has less 
moisture but more ash and sulphur than coal No. 2, and more 
moisture than the southern Illinois coals. 



Ash 


Sul- 


B. tu. 


Unit 




phur 




coal 


7,77 


3.68 


10,348 


14,685 


8.99 


4.26 


13,127 





CHAPTER IV-WORKING DATA 

INTRODUCTION 

In the pages that follow, statistics of the coal production for the 
Ix>ng\%'all District since 1870 are presented by counties. A rough esti- 
mate is attempted also of the amount of coal still available in the dis- 
trict. Livingston and Woodford counties, lying for the most part out- 
side of the I^ngwall District, are not considered in the summaries, 
and only the eastern part of Marshall County is considered. The 
figures for Bureau County arc more or less unsatisfactory, because 
fhe early production of that county was from the higher coals in its 
western part beyond the Long\\'all District. 

The available statistics before 1886 are those of the census of 
1870 and 1880. production for the intervening years being estimated 
alx)Ut the same. This gives rise to some error, but, inasmuch as the 
productions of those earlier years were relatively small as compared 
with the production of later years or with the total productions, the 
error is not large. For the dates since 1886 the figures given in the 
volumes of Mineral Resources published by the U. S. Geological Sur- 
vey are used. These statistics are based on the calendar year, January 
1 to Decemlier 31. In comparing the figures given in the following 
{)ages with the statistics presented by the Slate Mining Uoard, it should 
be Ijorne in mind that the latter figures are based on the fiscal year 
running from July 1 to June 30. 

In estimating the amount of the coal under a given area a weight 
«•! 1770 tons per acre-foot is assumed, Illinois coal having an average 
'^I)ecific gravity of about 1.3. 

The list of mines operating in each county includes only the active 
shipping mines during the present year (1914) in so far as we have 
l)cen able to eliminate the others. Only those mines that lie within the 
Ix^nguall District are included in the lists. The map of the area 
{ Plate III) shows the locations and the names of all these mines and 
also of several local and abandoned mines that are either mentioned in 
the text or are of geographical imiK>rtance. Appended to the list of 
the mines is information showing the ligation of the mine in the sec- 
tion, the name of the mine, the elevation of the surface, depth to the 
coal, the elevation of the top of the coal bed. an<l the thickness of the 
coal. Where available additional information regarding the depth. 
elevation, and thickness of the other c<»als in the section is given. 

(IW) 
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As little space as possible is given in the earlier parts of this report 
to data from drill records and sections. Such material forms a very 
important source of our information in regard to the geology of the 
Illinois coal fields because of the widespread glacial drift and the scarc- 
ity of outcrops. Therefore, it seems advisable to present a few records 
and sections showing the characteristic conditions in the different coun- 
ties covered by this report. Reference has been made to most of these 
records in the first parts of the bulletin, and each is selected as being 
representative of that part of the county in which it is located. In 
some areas there was little opportunity for selection, as only one or two 
holes of sufficient depth to give a valuable record, had been drilled. 
This is especially true in Livingston County and in eastern La Salle 
and western Grundy counties. The best records available from those 
localities, except for the region around Cardiff, are not highly accurate. 
All the records have been interpreted geologically, so that the depths 
and thicknesses of the different formations can be readily determined. 
Most of the records have not been presented hitherto, the special ex- 
ception being the old La Salle County generalized section by Freeman. 
This has been changed in some particulars. The record of the drilling 
at Streator appeared in the 17th Annual Report of the U. S. Geological 
Survey Part II, p. 798, and the record for the drilling at Depue in 
Bulletin 24, State Geological Survey, p. 48. 

The reliability of the records varies. Those from deep wells pri- 
marily for artesian water are all obtained by churn drills, and the de- 
terminations of depth for the different strata are more or less inac- 
curate, especially those from wells drilled 25 or 30 years ago. Their 
general agreement with more recent determinations, however, increases 
their value. The records of coal test-holes are all from diamond drills, 
and most of them are more reliable than the chura-drill records, at 
least for the depth and thickness of the coal. Except with reference 
to coal the reliability of the diamond-drill record depends largely on 
the willingness of the driller to make careful observation. Too often 
the additional expense of drilling with a diamond drill is wasted be- 
cause the core is not safeguarded and carefully interpreted. Those 
who contemplate prospecting with a diamond drill are urged to give 
proper attention to the intermediate strata between the coal beds, and 
if possible to store the core until it can be seen by a competent geolo^ 
gist. Especially should these cautions be observed in a new field, or 
where the structure is uncertain. The diamond-drill records presented 
in the following pages are possibly open to much criticism, but they 
represent out best data. 

Several of the logs are of a confidential nature and for that reason 
either the location of the hole is given only in a general way or the 
confidential information is obscured in some other manner. 
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BUREAU COUNTY 
Statistics 

COAL NO. 2 

Area of the county in the Longwall District originally underlain by 

coal No. 2, in square miles 300 

Area underlain by workable coal, in square miles 120 

Amount of coal available in tons, average thickness, 36 inches 407,808,000 

COAL NO. 5 
Area of the county in the Longwall District originally underlain by 

coal No. 5, in square miles 102 

Area underlain by workable coal, in square miles 50 

Amount of coal available in tons, average thickness, 36 inches.... 169,920,000 

COAL NO. 7 
Area of the county in the Longwall District originally underlain by 

coal No. 7, in square miles 73 

Area underlain by workable coal, in square miles 40 

Amount of coal available in tons, average thickness, 36 inches 135,936,000 

TOTALS FOR COUNTY 

Total tonnage originally available 713,664,000 

Total tonnage produced by Bureau County between 1870 and the end 

of 1913, approximately 34,368,057 

Percentage already used of total supply 3.4 

Number of shipping mines in the Longwall District of Bureau County 

in 1913 7 

Table 9 shows the output of coal for JUircau County in 1870 and 
1880 and annually from 188() to 1913, inclusive. The third column is 
the relative producti<ni of iJureau County as compared with the total 
State tonnage. 



\m.E 9.—l*rin 


duition of coal in Hurcati County since iHyo. and 


a comparison 




with 


the total ou 
Percentage 


tput of the 


State 


Percentage 


Calendar 


Quantity 


of State 


Calendar 


Quantity 


of State 


Year 


Tons 


Prcwluction 


Year 


Tons 


Production 


1870 


32,339 


1.2 


1899 


1,400,908 


S.7 


1880 


65,890 


1.07 


1900 


1,318,784 


5.1 


1886 


140,562 


1.2 


1901 


1,594,803 


5.8 


1887 


429,580 


3.5 


1902 


1,769,643 


5.3 


1888 


635,097 


4.4 


vm 


1,846,642 


4.9 


1889 


493,730 


4.1 


1904 


1.821.867 


4.9 


1890 


372.701 


2.4 


1905 


1,701.255 


4.4 


1891 


701.064 


4.5 


190^) 


1.580,085 


3.8 


1892 


943.496 


5.3 


1907 


2,010,762 


3.9 


1893 


1,143.270 


5.7 


PXtti 


1.512,971 


3.1 


1894 


878.937 


5.1 


1909 


1,612,452 


3.1 


1895 


834,541 


4.7 


1910 


973.346 


2.1 


1896 


1.042.304 


5.5 


1911 


1.628,(>88 


.VO 


1897 


1,145.312 


5.5 


1912 


1.677.317 


2.8 


189B 


865392 


4.6 


1913 


1.639.208 


2.6 
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Drill Kkcokds and CjEol(k;ical Sfxtions From Hureau County 

In the following pages are given four logs showing the succession 

of strata in Bureau County. The first record is the log of a boring 
through the <lrift where it nearly reaches its known maximum thickness 

in the county ; the second rea)rd shows the Pennsylvania series where it 
has an unusual thickness for this countv ; the third shows the strata 
underlying the "Coal Measures" down to the ( lalena-Trenton limestone; 

and the fourth records shows the strata in the area west of Bureau, 
where the I\)ttsville is unusually thick. 

/'iirfiu/ lotj of a drilling for coal in the SlV.y^ SlVy^ sec. lo, T. 17 S., R. 10 E., 

Hureau County, showing the character of the drift 

((jcologic interpretations by the author) 

Plate IV. \o. 13 

Description of Strata Thickness Depth 

Recent and Pleistocene series — Feet Feet 

I'pper drift — 

riay, yelloA\ 18 18 

Clay, pray 55 73 

Oravel 2 75 

Clay, l»ro\% n 53 128 

Gravel in clay 2 130 

Sand, muddy 11 141 

Clay, brown, and rotten wood '9 150 

Middle drift- 
Clay, brown 3 153 

Clay, gray 2 155 

Clay, preen 4 159 

Sand, fine 5 164 

Sand 4 168 

Clay, pebbly 4 172 

Sand 2 174 

Clay, pebbly 2 176 

^ iravel, coarse 4 180 

Sand 2 182 

t;ravel 6 188 

Clay, pebbly 4 192 

Sand 2 194 

Gravel 4 198 

Clay, brown sandy 3 201 

Clay, preen (> 207 

Clay, brown, sandy 8 215 

Clay, green 9 224 

Clay, sandy 9 2M 

Sand and gravel 12 245 

Sand 2 247 

Gravel, coarse I 248 

CUy, sandy 10 258 

Ouy, sandy, with rotton woo<l & lliib 



«'B-/# 
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Lower drift ( ?)— 

Sand with rotten wood 

Sand, coarse 

Sand, fine 

Sand 

Gravel 

Sand, red 

Gravel 



Thickness 


Depth 


Feet 


Feet 


14 


280 


16 


296 


8 


304 


4 


308 


3 


311 


24 


335 


8/. 


343K. 



Record^ of the shaft of Mine So. 5, Spring Valley Coal Co., Dalsell, Illinois, 
shozi'ing the "Coal Measures" in Bureau County dotvn to coal No. 2 

(Geologic interpretations by the author) 



Plate IV, No. 8 



Description of Strata 



Pleistocene and recent series — 

Surface 

Pennsylvanian series — 

McLeansboro and Carbondale for- 

mations — 

Limestone 

Fire clay 

Shale, red ("paint rock") . . . . 

Shale ("soapstonc") 

Limestone 

Stone, black 

Rock, gray 

"Soapstonc" 

Coal 

"Soapstonc" 

Slate, blue 

Limestone 

Fire clay 

"Soapstone" 

Limestone 

Rock, black 

Fire clay 

"Soapstone" 

"Slate", black 

Shale, gray 

"Slate" and "soapstone" 

"Soapstone", gray 

Limestone 

"Slate", gray 

vSiiale, blue 

"Soapstone" 

Stone, green 

"Soapstone" 



Thickness 



8 



5 
3 



7 

9 
14 
8 
4 
8 
4 
6 
4 
8 
1 
1 
8 
6 
8 

8 

>-i 

8 
11 



In. 
6 



6 
6 

2 

6 
4 



9 
1 



Depth 



Ft. 
8 



3 



14 
19 
24 
28 
29 
30 
32 

yi 
yj 

39 
48 
62 
70 
74 

86 
92 
96 
104 
106 
107 
115 
121 
129 
137 
144 
152 
163 



In. 



6 
6 
6 

• • 

6 
6 
8 
2 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
3 
5 
5 
5 
5 
5 
5 
5 
8 



^Record from F. D. Cliadwick, Engineer, Spring Valley Coal Co. 
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IK'scription of Strata 

I'lriMoccne and recent series — 

Sandstone 

"Slate," l»lack 

Shale, black , 

( *oal Xo. 7 

"Soapstone" 

"Soapstone** 

Sandstone 

Shale 

"Slate", black 

Coal No. 5 

Shale, uray 

Shale ("soapstone") 

Sandstone , 

Shale 

Sandstone 

Shale, ("soapstone") 
Sandstone and sliale 

Sandstone 

Shale 

"Slate", black 

Shale 

Sandstone 

"Slate", black 

Fire clay 

Sandstone 

Shale 

"Slate", black 

Shale ( "soapstone" ) 
Coal No. 2 



Thickness 

It. 

11 

12 

8 

^ 
12 

8 

6 
10 

7 

1 

.^ 

7 

8 
19 
21 
13 
11 
U 

3 

:) 

() 

^ 

mm 

/ 

8 
23 

3 
15 

3 



Depth 



In. 


/•/. 


In. 


• • 


174 


8 


6 


187 


2 


9 


195 


11 


2 


199 


1 


2 


211 


3 


• • 


219 


3 


• • 


225 


3 


9 


Z% 


• • 


7 


243 


7 


6 


247 


1 




248 


1 




251 


1 




258 


1 




2(i6 


1 




285 


1 




306 


1 




319 


1 


4 


330 


^ 

5 




343 






.W) 






351 


5 




357 


5 




sW) 


5 




.V>7 


•• 

? 




375 


5 




398 


5 




401 


5 




4W> 


5 




419 


10 



/.i'</* of artesian wcU \o. 2 i)\\:ncd by the Mineral l*t)iut Zim (*<'.. Pepue 

Illinois, jdwivimj the character of the strata from surface to 

within the Galena-Trenton lim'sti ne 

(T^eolo^ic interpretations by the author) 

I V'ocnptiim of Strata Thickness I)eplli 

Keient and IMeistocene series — /•/. In. It. In. 

Clay, soft yellow 13 

Gravel, coarse 22 ^S 

riravel, coarser 2 37 

(travel and sand, fine 16 53 

Sand, clear 11 M 

Gravel and sand 14 7H 

IVnn^-^xKanian series — 

Shale. liKlit and M>!t 12 *l) 

Shale, dark, soft 1(» l(«) 

•Log firrtenlcd by the Minnul I'niiil /im* (H. Srr ;»Uo IMilm. .1 A.. S««mr *l«:f\ 
bfHinca in IllinoU: III. State Grol. Smvcy. Ihill. 24. |i. \u\A. 
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Description of Strata 



Shale, light, medium hardness 
Shale, dark, medium hardness 

Coal, ver>' lean 

Shale, dark, medium hardness 

Shale, dark, harder 

Shale, light, medium hardness 
Shale, dark, medium hardness 

Shale, dark, harder 

Shale, light, medium hardness 
Shale, darker, medium hardness 
Shale, light, medium hardness 
Shale, dark, medium hardness 

Coal, indications of 

Shale, light 

Silurian scries — 

Niagaran formation — 

Limestone, white soft 

Limestone, white soft 

Limestone, brown, medium 

hardness 45 

Limestone, white, medium 

hardness 52 

Limestone, darker, soft 71 

Limestone, white, medium and 

hard 147 

Ordovician series — 

Maquoketa formation — 

Shale, light, hard 78 

Shale and limestone 22 

Shale, light, hard 70 

Galena and Plattville formations — 

Limestone, white, hard 45 

Limestone, white, medium I 

hardness 213 



Thickness 


Depth 




Ft. I 


n. Ft. If\ 


\. 


32 


132 


• 




50 


182 


• 




t 


6 184 




6 


20 


6 205 


• 




11 


216 


• 




11 


227 


• 




45 


272 




3 


275 




17 


292 




8 


300 




45 


345 




11 


356 




4 


360 




11 


. 371 

1 




31 


402 


• 


133 


535 


• 


• 



580 

632 
703 

850 



928 

950 

1020 

1065 

1278 
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Log of driiting in the iwrnty of Bureau , T. 13 X., R. 10 li. 
Elevation of the surface 488 feet above sea level 

(Geologic interpretations by the author) 
Plate IV. No. 11 



Description of Strata 

Pleistocene and recent series — 
Sand and gravel — 

(May and quicksand 

Pmnsylvanian series — 

Mcl^ansboro and Carbondalc 
formation — 

Shale, gray 

Shale, gray and l)lack 

Shale, black 

Shale, gray 

Limestone 

Sliale. blue 

Limestone 

Shale, blue 

Shale, sandy, blue 

Shale, blue and gray 

Shale, black 

Shale, gray 

Coal \o. 2 

Pottsville formation — 

Fire clav 

Shale, gray 

Shale, sandy 

Shale, gray 

Shale, black 

Shale, blue 

Coal (\o. 1 ?) 

Shale, black and blue 

Coal (No. 1 ?) 

Shale 

Shale, black, and coal 

Shale, sandy 

Shale, black 

Shale, sandy 

Silurian System (Devonian ?) — 
Niagaran formation — 

IJmestone 

Limestone, porous and wet 



Depth 
/'/. In. 

135 



8 
4 
3 
8 
2 
4 
1 
8 
6 
28 
3 
4 
3 



15 
2 

10 
1 
2 

1 

13 

1 

5 

1 

22 

• • 

13 



6 
6 



4 
8 

6 
6 
(t 




Thickness 
In. 



Ft. 
135 



5f> 



143 
147 
150 
158 
160 
164 
165 
173 
179 
207 
210 
214 
217 

218 
2^3 
235 
245 
246 
249 
250 
26* 
265 
270 
272 
294 
294 
308 



315 
.V)9 
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GRUNDY COUNTY 
Statistics 

COAL NO. 2 

Area of the county originally underlain by coal No. 2, in square miles. . 370 

Area of available coal, in square miles 300 

Amount available in tons, average thickness 30 inches 849,600,000 

COAL NO. 5 
Area of the county underlain by coal No. 5 in square miles, negligible 

COAL NO. 7 

Area of the county underlain by coal No. 7 in square miles 15 

Amount available, negligible 

TOTALS FOR COUNTY 

Total tonnage originally available 849,600,000 

Total amount mined to date probably between 30.000,000 and 35,000,000 
tons representing 40,000,000 tons in the ground. 

Percentage already used of total supply 4.7 

Number of shipping mines operating in Grundy County in 1913 5 

The shipping mines for Grundy County are listed in Table IT, 
page 122. 

Table 12 shows the output of coal of Grundy County in 1870 
and 1880 and annually from 1886 to 1913 inclusive. The third 
column is the relative production of P)Ureau County as compared with 
the total State tonnage. 

Tahlk 12. — Production of coal iti Grundy County since 1870, and a 
comparison zvitli the total output of the State 







Percentage 






Percentage 


Calendar 


Quantity 


of State 


Calendar 


Quantity 


of State 


Year 


Tons 


Production 


Year 


Tons 


Production 


1870 


51,375 


1.9 


1899 


1,257,092 


5.1 


1880 


103.812 


1.6 


1900 


1,315,688 


5.1 


1886 


776,625 


6.9 


1901 


1,269.741 


4.6 


1887 


792,954 


6.3 


1902 


1,414.479 


4.2 


1888 


862,860 


6.0 


1903 


1,392,427 


3.7 


1889 


698,033 


5.7 


1904 


1,334,422 


3.6 


1890 


654,017 


4.3 


1905 


1,310,892 


3.4 


1891 


921.907 


5.8 


1906 


1,162.019 


2.8 


1892 


1.108,419 


6.2 


1907 


1,327,321 


2.5 


189,? 


1.18r,,919 


5.9 


1908 


1.091.442 


2.2 


1894 


1.130,420 


6.6 


1909 


1,114,101 


2.1 


1895 


1.261,838 


7.1 


1910 


600,281 


1.3 


1896 


1,247.394 


6.3 


1911 


776,800 


1.4 


1897 


1,077,576 


5.3 


1912 


540.787 


.9 


18W 


796.249 


4.2 


1913 


401,527 


.6 
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Drill Records and (iKoi-ooicAL Sicctions From Grundy County 

Two records of drilling in Cjnindy County are given. Both of 
these arc of artesian wells and show the strata below the Pennsylvanian 
in some detail. The first record is from the southern part of the county 
where the Maquoketa shale underlies the "Coal Measures'' and the 
other is from the northeast part of the county where the (ialena- 
Trcnton limestone lies under the Pennsylvanian strata. 

/-.►•/' of ttv// sunk on the farm of lid Walker 2 miles south, t mile zvest of 
Macon, Grundy County. Illinois, in the S'll'.l/^ sec. 28, T. 31 \., R. 7 E. 

((ioolonic intcn>rctati()ns |>y tlir author) 

iH-M-ription of Strata 

Recent and IMeistocene scries — Veet feet 

Soil 6 6 

("lav. hhie U.0 166 

Penn\\Ivanian series — 

Shale ("soapstone"), »;latc, Mack. 4 feit 4() 206 

Sand*itone, blue 18 224 

Shale ("soapstonc") 34 258 

Onlo\ician series — 

Maquoketa formation — 

Shale ( "soapstone" ) 4f» 304 

Slate, black 12 316 

Shale ( hanlpan) lo ?tM 

< iaIena-Trenton formation — 

Limestone, hard 216 548 

Limestone, soft (^) 608 

Limestone, hard 12 620 

St Peter formation — 

Sand»»tonc, white 87 707 

'Wrll drilled and record furiiishr^l by ('. W. .lohn»on, St-nrra, III 
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Record of an artesian well on the farm of Abe Hoge in the NIV. % NW. % 
sec. 2$, T. 34 X., K, 6 E., Grundy County. Well drilled in 1875 

(Geologic interpretations by the author) 



Description of Strata 



Pleistocene and recent series — 

Soil 

Pennsylvanian series — 

Shale and sandstone 

Ordovician system — 
Galena-Trenton — 

Limestone 

Shale 

St. Peter sandstone — 

Sandstone 

"Cement" and shale 

Sandstone (St. Peter ?) . . 
Lower Magnesian formation — 

Limestone, white 

Sandstone, white 

Limestone, white 

Cambrian (?) system — 

Sandstone, red 

Limestone, gray 

Sandstone 

Limestone, gray 

Sandstone 



Thickness 



Ft. 
5 

70 



200 
2 

200 

8 

60 

185 

93 

326 

166 
30 

317 
43 

163 



In. 



Depth 



Ft. 
5 

75 



275 
277 

477 
485 

545 

730 

823 

1149 

1315 
1345 
1662 
1705 
1868 



In. 
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KANKAKEE COUNTY 
Statistics 

COAL NO. 2 

Area of the county originally underlain by coal No. 2, in square miles 33 

Area underlain by available coal, in s<iuarc miles 50 

Amount originally available in tons, average thickness 30 inches 84,960,000 

COAL NO. 5 
Area of the county underlain by coal Xo. 5 

COAL NO. 7 

Area of the county underlain by coal \o. 7, in s(|uarc miles 9 

.Ana of the county underlain by available coal in square miles 

( negligible ) 

TOTALS FOR C01;NTY 

Total tonnage originally available 84,960,000 

Total tonnage mined approximately 2,000,000 representing 3,000,000 in the 
ground. 

IVrcentage already mined 3.5 

Tabic 13 ."shows the output of coal of Kankakee County in 1870 
an<l 1880 and annually from 1886 to 1913 inclusive. The third column 
*»ho\vs the relative production of the county as compared with the total 
t tnnage of the State. 



Tabu: 13.- 


-Production 


of coal in / 


\at\ 


kakcc C 


'oMw/v since 187 


0, an 


d a 




lomparison 


icitlt the tt> 


tal 


output 


of 


the Slate 










Percentage 


j 








Percentage 


* alcncjar 


Quantity 


of State 


( 


alcndar 




Quantity 


of 


State 


Year 


Tons 


Production 




Near 




Ton*; 


Prf)duction 


1H70 




« • 




1899 




129.262 




.5 


18W 




• • 




1900 




109.129 




.4 


lH8r> 


73,678 


.6 




1901 




67.195 




2 


1887 


97.000 


.7 




1902 




48.439 




.1 


1888 


82,000 


.5 




i9as 




74,226 




.2 


1880 


67,380 


.5 




PXM 








• ■ 


1890 


62,460 


.4 




1905 




7m 




.01 


1891 


90,908 


.5 




190(» 




39.4W 




AY) 


1892 


92.158 


.5 




1907 




26.704 




.05 


1893 


88.700 


.4 




1*^)8 




.V).994 




.oe> 


1894 


57.883 


.3 




VW) 




25.000 




.04 


1895 


83.513 


.4 




1910 








.. 


189^) 


72.395 


.3 




1911 








.. 


1897 


180.683 


.9 




1912 








.. 


1898 


84.632 


.4 




1913 











litiring 1913 there were no commercial mines operating in Kan- 
kakee County. There has been no ])n><luction rejx»rte<l from this 
county since 1910. 
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LA SALLE COUNTY 
Statistics 

COAL NO. 2 

.Area of llic county originally underlain by coal No. 2 in square miles 590 

Area of available coal, in square miles 300 

Amount available in tons, average thickness, 30 inches 1,019,520,000 

COAL NO. 5 

.\rra of the county originally underlain by coal No. 5, in square miles 200 

Area of available coal, in square miles 150 

Amount available in tons, average thickness Mi inches 509,760,0(K) 

COAL NO. 7 

Area of the county originally luiderlain b> coal No. 7, in .square miles 275 

Area of available coal, in square miles 225 

.•\mount available in tons, average thickness 36 inches 7(^4,640,000 

TOTALS FOR ( nr NT V 

Ti.tal available original tonnage 2,293,920,(K)0 

Total already mined between 45,000,000 and 5(MK)(),00() tons rcf)- 

rcsenting possibly 75,00(),000.0(K) tons in the ground. 
Percentage already mined 3.2 

Tabic 15 shows the output of coal of La Salic County in 1870 
an<l 1880 and annually from 188^) to 1913. inclusive. The third cnhnnn 
^hows the i)roduction of La Italic County as compared with the t<»tal 
State t' -nnage. 
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PtTtrnta^:r 


< alemhir 
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of State 
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*:ilf!i<lar 


(JnaiUitN 


<>l .•^t:itr 


Year 


Tons 


Pnxhu'tioti 




Year 


T<ms 


Prndtutinii 


1K70 


173.864 


. . . 




18<W 


2.()15..?(M 


S.J 


1881) 


716,487 


... 




P;<K) 


2,()22.4/.2 


7.8 


I88fi 


980,382 


8.7 




1*^)1 


1.751.758 


0.4 


1887 


1,125,235 


8.9 




VAM 


l.K4^).2.V, 


.=^.6 


188K 


1,090,435 


7.7 




vm 


1,S8J.5K'> 


5(> 


18K9 


1.039,703 


8.5 




P^M 


1,542.518 


4 J 


1890 


926.214 


6.0 




P;<).=^ 


1 ,772.<W8 


4.r, 


1891 


1,378,168 


7.2 




P^W, 


1.4<)7.f»7J 


.^5 


1892 


1,544.311 


8.6 




P^)7 


l/i^ir.""^) 


.i J 


1893 


1.494.826 


7.5 




1M)8 


1.557.1 7.? 


.? J 


18«M 


1.1H097 


6.6 


1 


190*) 


1.<^...?«>1 


.v.? 


1895 


1.084,552 


6.1 


1 

1 


P>1() 


1.1 78.SS5 


J 5 


189b 


1.409.085 


7.1 


1 


IVll 


l.r.l().47n 


.s It 


1897 


1.508,833 
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COAL MINING 1N\'ESTIGATI0NS 



Drill Records and Geological Sections From La Salle County 

One geological section and three drilling records from La Salle 
County are presented in the following pages. The section is an adapta- 
tion of that presented by H. C. Freeman in his chapter on the Geology 
of La Salle County in Geological Survey of Illinois, Vol. IIL Some 
additions have been made to this section both at the top and at the 
bottom. The first drilling record is that of the artesian well recently 
sunk by the Chicago Portland Cement Co. at Oglesby, which shows 
the character of the strata underlying the Pennsylvanian at La Salle. 
The second record is that of a deep well at Streator, and the third that 
of a deep well east of Marseilles, which penetrates strata older than 
any other well in the district. 

Section of the Pennsylvanian series in La Salle County (after Freeman* with 

amendations and additions by the author) 

Plate IV. No. 7 



Description of Strata 



Thickness 



E>epth 



8 
8 
8 



Pennsylvanian Series— /'/. 

McLcansboro formation — 
Peni clays — 

Shale, reddish to bluish lam- 
inated, containing lime- 
stone nodules at the top 

Clay, yellowish 

Clay, blue and shaly 

Coal, soft and rotten 

Clay, shaly, dark, olive colored, 

some ocherous 

Limestone, argillaceous, slightly 

shaly 

Limestone, fossiliferous and 

argillaceous, solid 

Shale, olive black, bituminous, 

grayish 

Limestone, marly 

Coal 

Fire clay 

Shale, blue and brown 15 

Shale, blue 2 

Shale, brown 8 

La Salle limestone — 

Limestone, gray, 7-9 9 

Shale, blue and grayish.... 3 

Limestone, gray 7-12 12 

Shale 5 



/«. 



Ft. 



In. 



• • 


8 


1 • • 


16 


• • 


24 


t 

• • 


25 


• • 


36 


8 


37 



8 
8 

3 
3 



39 

40 
43 
44 
44 
60 
62 
70 

79 
81 
93 
98 



8 

2 

10 
6 
6 



6 
6 
6 



^Freeman, H. C. La Salic County: (IcoloRical Survey of Illinois, Vol. Ill, Chap. 
XIV. pp. 264-266, 1868. 



IteKription of Srnia 



Limestone, blue 

Black slate 

Coal 

Shale, blue 

Limestone, blue 

Shale, blue 

Limestone, blue 

Coal 

Fire clav 

Shale, blue 

l.ime*tonf, j-ray 

Shale, blue 

Limestone, crav 

Shale, blue 

Limestone 

Shale, blue 

Shale, black, fissile 

Shale, blue 

Limestone, "marble -St Ti'akeJ''. 
(.onsdale limestonr (?).... 

Shale, blue 

Limeslonr. blue 

Shales, brownish ml 

Limestone , 

Shale, brownivb nil and )>ro»ii. 

Sandstone 

Siiale, siliceous 

Shale, slaiv 

Shale, hiack fissile 

foal Xn.7.4;j toS feet 

Fire tlay 

Shale, dark colored, brownisli.. 
Sandstone 

Coal .No. 5. .1 and 9 f<-.l, avertve i, 

feet 

Fire claj 2 to 4 feet , , , 

Shale, siliceous and arKil1»''ei>u-' 

Sandstone, 15' incrtasinK in tlie 

south and soiitbwesi pun ot 

the county to .15' or more 

( Vermilion viltc satidvlonel . 

Shale, blue, brown and bla.k 

Shale, black, fissile 

Clay, black and KTcenlsli 

LimeMonc, arnillacrous 

Shales, brown, and olive, wiili 
limnionc . 
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Description of Strata 



Limestone, black, argillaceous.. 
Shale, black, in places blocky 

and carbonaceous like cannel 

coal 

Fire clay 

Shale, blue 

Limestone, argillaceous 

Shale, with bands of nodules... 

Shale, black 

Sandstone, argillaceous and 

calcareous 

Shale, dark, septaria at the 

bottom 

Shale, black, fissile, with nodules, 

spherical and oval 

Shale, gray "soapstone" 

Coal No. 2 

Pottsville formation — 

Fire clay, thin, sandy, 6 to 10 in. 

Sandstone 3 to 6 feet 

Shale,' dark gray 

Shale, gray 

Sandstone, white 

Shale, light gray 

Sandstone, gray, vcr>' fine 

Sandstone, fine, argillaceous. . , . 
Shale, bluish to greenish, sandy 
Silurian system — 

Niagaran series — 

Dolomite 



Thickness 






/'/. 


In. 


r\ 


• • 


4 


438 


2 


9 


; 441 


5 


, , 


446 


6 


^ , 


; 452 


1 


^ ^ 


453 


21 


■ • 


475 


1 


4 


476 


1 


9 


478 


8 


6 


486 


2 


9 


489 


15 


.. 


504 


4 




508 




10 


509 


6 


, , 


515 


14 


6 


520 


110 




640 


40 




680 


36 




716 


10 




726 


10 




736 


25 




761 



Depth 



In. 



4 
4 
4 
4 
4 
8 



11 

8 
8 
8 

6 
6 



+ 



Log oj an artesian xccll at Oglcshy, Illinois 

Well drilled in 1912 for the Chicago Portland Cement Co. 

(Samples examined and interpreted by T. E. Savage) 

Plate IV, No. 6 
Description of Strata 

Pennsylvanian series — 

Shales, sandstones, limestones, coal 
Silurian series — 

Niagaran formation — 

Limestone, gray, mixed with a small amount of 

drab shale and quartz sand 

Limestone, gray, mixed with gray to dark shale 

Limestone, gray, mixed with dark shale 

Limestone, gray, slightly sandy, or sandstone, 
calcareous, fine 



Thickness 


Depth 


feet 


Feet 


580 


580 



20 
25 

5 



."> 



600 
625 
630 

635 



'^Rest of the log from the record of artesian well drilled at Cedar Point. 



Description of Stratx Tt 

Limestonf , Rray, finely urainctl 

Limestone. Bray, with a little sand 

I.imesionr, (tray, mixed with frapTiients of dark 

Limestone, craj, mixed with dark colored 

fraicments 

Limestone, Kraj. fiiu' jirtiiiccl 

Limestone, Kray, fine Kmiticd , . , 

LitnrMone, tray, w illi frmmi-ni' of ihirker sliak 

Limestone, uray 

Limestone, UrIiI uray, shKlitly dolomitic 

Limestone. Unlit i:r:iv. tni>ie(i willi fraKmcnt- iif 

(Jarkcr shale 

Limestone. liRhl Krav 

Limestone, Ktay. fine craim-.! 

Limestone, i;ray. very fine firaineil. , 

Limestone. Kray, sutHTv-lalline, dclomiiii-. . . 

Limestone, li);lit Kray, fine (jrainod 

Limcslone, while, fine ):r:iine(l 

Limestone, white, fine K'^ineil 

Limestone, white, fine ^Mined, >nhcry Mai line. 

ilolomitic 

Dolomite. Kray. fine grained 

l)ok>mite, t;ra), '■nlK-rvMalline 

Dolomite, jiink to red, snUry stall ine 

IVilomito, sray, siilictystallinc 

1 hilnmite, «">'■ Mil'CT\stalline, cherty 

Dolomite, crcenish Kray 

l>olomite, jiray, siiheryMallinv 

M.v|ii(>kelA formation- 
Shale, Cray, calcareiui- 

Limestone, Rray, stimeuhat shaK 

Limestone, pray, snhcostalline 

Limestone, Rray to hlnish, siilK-nMallini- 

a) 

Shale, Rra.v, riither sof I 

Dolomite, pray, siil«-r\>.ralline, with fraRmi;nl> 
of shale and i:oal 

Dolomite, Rray, siil>cr>-tallim-, . . . 

Limestone. Kray, snWrystalliiu- 

Shale, (tray, sliRliily i-aliartcm- 

Shale, Rray. calran-ini- 

I ialena-Trenton formation— 

I>olomite, jtray. MilHr>-lalliiu- 

Limestone, Rray, ilnloinilii.- 

Limestone, Rray, snhirv-tallinr, slightly 
dolomilic 
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Description of Strata Thickness 

Feet 
Limestone, gray, siibcr>'stalline, non-dolomitic . . 55 

Limestone, gray, ven- fine grained 20 

Limestone, drab to gray, ver>' fine grained.... 10 

Limestone, gray, fine grained 25 

Sandstone, gray (acid action slight) 10 

St. Peter sandstone — 

Sandstone, gray 5 

Sandstone, gray, round grains 10 

Sandstone, white, round grains 25 



Depth 
Feet 
1365 
1485 
1495 
1520 
15J0 

1535 
1545 
1570 



Record of an artesian zcell boring at Strcator, Illinois 

Altitude of the surface at the well 623 feet above sea level 
(Geologic interpretations by the author) 

Description of Strata Thickness Depth 

Pleistocene and recent series — 

Drift 30 30 

Pennsylvanian series — 

Shales, limestone, sandstone, and coal 211 241 

Ordovician system — 

Galena-Trenton formation — 

Limestone 203 444 

St. Peter sandstone 225 669 

Lower Magnesian formation — 

Limestone, white 90 759 

Sandstone, white 133 892 

Limestone, white 211 1103 

Sandstone, white Z7 1140 

Limestone, dark gray 50 1190 

Sandstone, fine, reddish (contained magnetic 

iron grains) 15 1205 

Limestone, dark gray 13 1218 

Sandstone, white and brown, mixed 1 1219 

Limestone, gray 18 1237 

Sandstone, white with some brown 168 1405 

Cambrian system — 

Shale, blue 100 1505 

Limestone, dark 7^ 1578 

Sandstone, dirty brown 21 1599 

Sandstone, limy and shaly 2 1601 

Sandstone, buff 35 1636 

Sandstone, white to buff 77 1713 

Sandstone, white 25 1738 

Sandstone, red (grains of magnetic iron) 10 1748 

Sandstone, dirty brown {W/r mag. iron) 17 1765 

Lime, soft 60 1825 

Shale, blue 13 1838 

Shale, brown, sandy, hard 30 1868 

Shale, blue, soft 20 1888 
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Shale, pink 95 1983 

Sandstone, dark red 80 2063 

Shale, blue 50 2113 

Limestone, bluish 50 2163 

(^ambrian system — 

Potsdam sandstone — 

Sandstone, dark drab 15 2179 

Sandstone, reddish buff 35 2213 

Sandstone, white 283 2496 

Rt'ord of an ttr^siaii vcell drilled on the farm of R. S. Pcddicord in the SH\% 

SE. M sec. 32, T. .?/ .v., R. $ H., near Marseilles, La Salle County 

Elevation of the surface a!>out 710 feet a!)Ovc sea level 

(^icolopic inten^rctations by the author) 

IkTMrription of Strata Thickness Depth 

Pleistocene and recent- '****' ''*'^' 

Soil and drift 165 165 

Pennsylvanian series — 

Shale (till ?) 9 174 

Sandstone 8 182 

Shale 10 192 

Shale, hard 7 199 

Sandstone (sand and jjravel) 70 269 

Shale 65 334 

Ordovician svstem — 

Trenton limestone 25 359 

St. Peter sandstone 195 554 

Ijower Mafoiesian formation — 

Sandstone, calcifcrous 50 604 

Sandstone 45 649 

Limestone 265 914 

Sandstone, calcifcrous 25 939 

Limestone 72 1011 

Sandstone, hard 15 1026 

Limestone 95 1 121 

Shale, blue 72^ 1194 

Limestone 34 1228 

Shale 3 1231 

Limestone 20 1251 

Cambrian system — 

Sandstone 15 1266 

Sandstone, white 265 1531 

Limestone 152 1683 

Shale, blue 50 1733 

Shale, red 5 17.W 

Shale, blue 60 1798 

••Slate" 112 1910 

Shale 9 1919 

Limestone 20 1939 

Sandstone 214 2153 

Limestone 5 IV^ 

Sandflofw \25 12^ 



130 



COAL MINING INVESTIGATIONS 



LIVINGSTON COUNTY 
Statistics 

No attempt has been made to estimate the amount of surface 
underlain by coal in that part of Livingston County lying within thf» 
Long^\'all District because of the very uncertain character of the dis- 
tribution of the coal. 

There were no commercial mines operating in 1913 in that part of 
Livingston County that lies in the Longwall District. ^ 

Table 16 shows the output of coal of Livingston County in 1870 
and 1880 and annually from 1886 to 1913, inclusive. The third column 
shows the production of Livingston County as compared with the total 
tonnage of the State. 

Table 16. — Production of coal in Livingston County since 1870 and a comparison 

with the total output of the State 







Percentage 






Percentage 


Calendar 


Quantity 


of State 


Calendar 


Quantity 


of State 


Year 


Tons 


Production 


Year 


Tons 


Production 


1870 


49,360 


1.8 


1899 


129,484 


.5 


1880 


118.230 


1.9 


1900 


236,872 


.9 


1886 


208.545 


1.8 


1901 


307,267 


1.1 


1887 


387,600 


3.1 


1902 


395,083 


1.1 


1888 


495.388 


3.4 


1903 


\22J7Z 


.3 


1889 


.^3.965 


3.1 


1904 


186,688 


.5 


1890 


372,504 


2.4 


1905 


284,984 


.7 


1891 


404,491 


2.5 


1906 


273,831 


.6 


1892 


532,667 


2.9 


1907 


303,497 


.5 


1893 


542,516 


2.7 


1908 


265,666 


.5 


1894 


342,127 


1.9 


1909 


246,031 


.4 


1895 


267,133 


1.5 


1910 


162,898 


.3 


1896 


218,953 


1.1 


1911 


89.423 


.1 


1897 


145,206 


.7 


1912 


65,774 


.1 


1898 


122,087 


.6 


1913 


63,877 


.1 



Drill Records From Livingston County 

Two records of drilling from Livingston County are given. The 
first is that of a diamond drill record in the vicinity of Cardiff pere 
trating the underlying vSilurian, the second is that of an artesian we!! 
at Dwiglit, showing Pennsylvanian, Silurian, and Ordovician strata. 
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Record of a diamond drill boring in the vicinity of Cardiff, Illinois 

Elevation about 635 feet above sea level. Drilled in 1898 

((ieologic interpretations by the author) 

Plate IV. No. 3 



l)cvnpti<»n of Strata 

I'leistocene and recent series — 

Soil, black 

Clay, sandy 

(lay, pebbly 

Clay, blue, full small jL^ravcl.... 

Sand and gravel 

Sand and gravel 

Clay, blue 

firavel 

( 'lay, hard, blue 

Sand and gravel 

Blue clay and gravel 

Limestone l>oulder 

Hardpan 

Ilardpan 

Sand 

Clay 

Sand and gravel 

Sand and gravel 

Sand and gravel 

rc-nn\>l\anian series — 

MrLeanslioro and Carfjondalf for 

mations — 

Shale, soft, blue 

Shale, blue 

Shale, black 

Fire clay 

Fire clay 

Shale, black 

Shale, soft, li^ht 

Coal 

Shale, dark 

Fire clay 

Shale, sand 

Shale, dark san<l 

Shale, Rray 

Shale, hani, dark blue 

Coal, Kood 

Shale, black, mixed witli coal.. 

Shale, liRht 

Slate, black, mi.xed with coal... 

Fire clay 

Shale, dark, soft 

Shale, lipht, soft 



Thickness 


Depth 


I't. i 


^w. Ft. In. 


2 


2 


5 


7 


7 


14 


My 


60 


3 


63 


2 


65 





71 


2 


7i 


9 


82 


1 


83 


2 


85 


.. 


5 85 5 


1 


7 87 


8 


95 


3 


98 


1 


99 


13 


112 


15 


127 


4 


131 



6 

1 

2 

(> 

<» 
> 



1 

9 

24 

10 

20 

9 

1 

1 

1 
2 

2 

3 



6 
(> 
7 
10 
1 



10 



137 
138 
140 
14<> 
153 
155 
15<» 
15<) 
158 
167 
191 
201 
221 
>M} 
231 

2^i 
2.M 
2M 
239 
242 



6 
() 
<> 

6 

1 

11 



10 

4 
4 
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Description of Strata 



Thickness 



Depth 



Limestone 

Shale, dark 

Coal stone (coal No. 2) 

Shaly coal 

Soapstone 

Coal 

Pottsville formation — 

Shale, brown 

Limestone, sandy 

Limestone 

Sandstone 

Rock, hard, dark 

Shale, light 

Shale, black 

Coal 

Shale, light sand 

Limestone 

Shale, light sand 

Conglomerate 

Silurian system — 

Niagara (?) limestone — 
Limestone 



tt. 
2 
2 



1 
2 
2 

3 
1 

17 
4 

• • 

2 

9 
1 

3 



2i 



n. 


Ft. 


In. 


■ 


244 


• ■ 


• 


246 


• • 


8 


246 


8 


4 


247 


• • 


8 


247 


8 


2 


247 


10 


2 


249 
251 
253 
256 
257 
274 
278 




5 


278 


5 


7 


281 




• 


283 




• 


284 




• 


287 
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Record of an artesian icell at Dwiglit, III., bored in I^I2 

Well owned hy Leslie Keely 
(Geologic interpretation by author) 

Plate IV, No. 4 

Description of Strata Thickness Depth 

Feet Feet 
Pleistocene and recent series — 

Gravel, clay and sand 157 157 

Pennsylvanian series — 

Shale 44 201 

Limestone 3 204 

Shale 36 240 

Coal (and shale ?) coal No. 2 ( ?) 10 250 

Shale 45 295 

Silurian and Ordovician systems — 

Niagaran or Maquoketa limestone 53 348 

Maquoketa shale 61 409 

Galena-Trenton limestone 386 795 

St. Peter formation — 

Sandstone 251 1046 

Shale 9 1055 

Lower Magnesian limestone 22 1077 
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MARSHALL COUNTY (EAST OF ILLINOIS RIVER) 

Statistics 

COAL NO. 2 

Area of the county oriKinalty underlain hy coal No. 2, in square miles 240 

Area of available coal, in square miles 240 

Amount available in tons, average thickness 36 inches 815,616,000 

Coal no. s 

Area of the county originally underlain by coal No. 5, in square miles 115 

Area of available coal, in square miles 60 

Amount available in tons, avcraKC thickness 36 inches 203,904,000 

COAL NO. 7 

Area of the county originally underlain by coal No. 7, in square miles 90 

Area of available coal, in s<iuare miles 60 

Amount of available coal in tons, average thickness, 36 inches 203,904,000 

TOTALS FOR COINTY 

Total tonnage originally available 1.223,424,000 

Total amount mined east of Illinois River is tiie product of two 

mines, practically negligible, less than 0.1 

Tal)lc 17 shows the production of coal in Marshall County in 1870 
an<l 1880 and annually from 1886 to 1913. inchisive. The third column 
shows the relative production of the county as compared with the total 
State ti>nnage. ^ 

T\m.i: \7 —f*roduciion of coal iti Marshall County in 1H70, and a comparison 

with the total output of the State 



K aU-ndar 


Quantity 


Year 


Tons 


1870 


17,330 


1880 


9,536 


1886 


56,174 


1887 


73.928 


1888 


87.013 


1889 


59,784 


1890 


56,574 


1891 


65,219 


1892 


78,576 


1893 


92,144 


1894 


134,696 


1895 


346,281 


1896 


389,429 


1897 


339,820 


1898 


286,365 



outage 






Percentage 


State 


Calendar 


Quantity 


of State 


uction 


Year 


Tons 


Production 


.6 


1899 


350.732 


1.4 


.4 


1900 


3%.087 


1.5 


.5 


1901 


417.444 


1.5 


.5 


1902 


448,186 


1.3 


.6 


1903 


479.641 


1.2 


• ^ 


1904 


467.724 


1.2 


• \M 


1905 


499.672 


1.3 


• ^T 


190r) 


418.904 


1.0 




1907 


482.796 


.9 


• • 


1908 


393.281 


.8 


• w 


19(W 


295.812 


« 

..*» 


1.9 


1910 


267,447 


.5 


1.9 


1911 


423.984 


./ 


1.6 


1912 


449,6<)0 


.7 


1.5 


1913 


426.490 


.6 



Drill Record.^ From Marshall C'ointv 

Three drill records from Marshall County are presented. The 
first shows especially the Pottsville and some of the underlying sU^Aa. 
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on the east side of Illinois River opposite Henry. This is followed by 
the record of a boring near Toluca that shows the strata down to the 
fire clay l)elow coal No. 2. The third shnws the character of the strata 
near Sparland, down to a coal, possibly No. 2. 

Record of drilling in T. 30 X., R. 2 W., Marshall County, across the Illinois 

River from Henry 

Klevation of surface 458 feet above sea level. 

Details above coal No. 2, obscured 

(Geologic interpretation by tlic autbor) 

Plate IV. \o. 12 



iH'viHption of Strata 

I'lcistoccne and recent series — 

Soil and drift 

FVnnsylvanian series — 

Carbondalc formation — 

Shale, limestone and coal ( \o. 2 
Pottsvillc formation — 

Fire clay 

Shale, blue 

Shale, sand\ 

Sandstone 

Slate, black 

Fire clay 

Shale, liRbt 

Slate, black 

Toal Xo. 1 (?) 

Fire clay 

Shale, lijiht 

Slate, dark 

Slate, black 

Fire clay 

Shale, sandy 

Sandstone 

I>c\onian system (?) — 

Shale, brown 

Shale, lime 

Shale, brown 

Shale blue 

Shale, dark 

Shale, blue 

Silurian system (?) — 

Niagaran formation — 

Limestone, gray and hard 

Limestone, soft 

Shale, light 

Limestone, hard 



7^ 



98 

4 

25 
9 

• • 

2 
15 



1 

5 
f) 

2 
8 

20 

4 
1 



11 

19 

1 

I 



Thickness 
In. 



Depth 



(^ 

8 

10 

6 

U 






7i 



171 

175 
201 
210 
233 

235 
251 
251 
252 
254 
259 
2(o 
Kid 
269 
271 
279 

315 
317 

^^7 

.U2 

.u<» 

M7 



358 
^77 
378 

3»a 



In. 



6 
6 

» • 

8 
6 
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COAL MIXING INVESTIGATIONS 



Log of diamond drilling for coal in the NE. 54 ^^- % ^^^' 5> T^- ^ ^-f ^- ^ ^• 

near Toluca, Marshall County, Illinois 

Hole drilled in 1892 

(Geologic interpretation by author) 



Plate IV. No. 10 



Description of Strata 



Pleistocene and recent series — 

Soil 

Boulder clay 

Gray 

Sand ( water) 

Gravel ( water) 

Gravel and sand 

Gray clay 

Gravel and clay 

Gravel and sand 

Gravel and clay 

Sand and gravel 

Gravel and clay 

Pennsylvanian series — 

McLeansboro and Carbondale for 

mations — 

Shale, gray 

Limestone 

Clay, red 

Shale, dark 

Clay 

Clay, red 

Clay, gray 

Clay, dark 

Fire clay 

Shale, dark 

Shale, light 

Clay, gray 

Shale, light 

Shale, gray 

Shale, dark 

Clay 

Shale, light gray 

Sandstone 

Shale 

Shale, dark 

Slate, black 

Shale 

Coal No. 7 

Clay 

Sandstone 

Shale 

Limestone 



Thickness 



Ft. 
1 
5 

39 

12 

5 

3 

3 

5 

12 

12 

8 

15 



16 
5 
3 
4 
3 
3 
2 
3 
4 
2 
6 
2 
4 
5 
2 
1 

10 
48 
15 
25 



3 
7 
14 
5 
3 



In. 



6 
6 



6 
6 
6 
6 



Depth 



Ft. 

• • • 

6 

44 
51 
56 
59 
62 
67 
79 
91 
99 
114 



In 



130 
135 
138 
142 
145 
148 
150 
153 
157 
159 
165 
167 
171 
176 
178 
179 
189 
238 
253 
278 
278 
288 
291 
299 
313 
318 
321 
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Description of Strata 

Slate, l)lack 

Coal No. 5 

Clay 

Sandstone 

Shale, i^and 

Shale, sandy 

Shale, dark 

Shale, black 

Limestone 

Shale, dark 

Shale, black 

Coal 

Fire clay 

Shale, sandv 

Shale, gray 

Shale, dark 

Sandstone 

Shale (?) 

Coal, No. 2 

riav 



Thickness 



l^jth 



10 
1 
5 
8 

15 

34 
6 
3 
3 

16 
4 
1 
6 

16 
2 
3 

13 

^2 
2 



In. 

• • 

6 
6 



6 
6 



6 
6 
6 



331 
332 
338 
346 
361 
395 
401 
404 
408 
424 
428 
429 
435 
451 
453 
456 
469 
501 
504 
506 



/fi. 

• • 

6 



6 
6 



Record^ of a drilling for coal near Sparland, Marshall County, in .uw 22 

T. 12 .v., H. 9 /:. 

Drilled. Annus!. 1910 

(fieolonic inten>retation«; by tlu* author) 

Description of Stnita Thickness Depth 

I'leiMocene and recent series — /•/. In. I't. In. 

Clay 17 17 

Gravel, sand, and till 51 4 68 4 

< travel 4 72 4 

Till, blue 3 75 4 

Sand and gravel 5 80 4 

Pennsylvanian series — 

Mcl^ansboro formation — 

Shale, light gray 23 4 103 8 

Sandstone 1 3 104 11 

Shale, light gray 2 3 107 2 

Shale, dark gray 15 I 122 3 

Sandstone 2 124 3 

Shale, dark gniy 21 7 145 10 

Shale, black 2 4 148 2 

Coal, soft, dirty ( So. 7 ? ) 2 d 150 8 

Clay 2 <> 153 5 

Shale, lime 2 10 156 3 

Sandstone 7 1 16.) 4 



"I«Off prctcnird by the Barr Coal, Ltimhrr. and l*o«tT Co 
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COAL MINING INVESTIGATIONS 



Description of Strata 



Thickness 



Depth 



Sandshale, limy 

Shale, dark 

Carbondale and Pottsville forma 
tions — 

Coal No. 6 

Clay 

Coal 

Clay 

Shale, light 

Shale, gray sand 

Shale, light sand , 

Shale, dark gray 

Shale, gray 

Shale, black 

Slate, black 

Coal 

Clay 

Shale, light 

Shale, dark 

Shale, light 

Sandstone 

Shale, light gray 

Sandstone 

Shale, light gray 

Sandstone 

Shale, light 

Sandstone 

Shale, gray sand 

Shale, gray 

Shale, light gray 

Shale, blue 

Shale, light gray 

Shale, black (No. 2 ?) 

Shale, light gray 

Shale, light 



Ft. 
9 



2 
14 
14 

3 

m • 

2 
2 

■ ■ 

1 

3 

2 

5 

1 

8 

9 

1 

3 

10 

3 

4 

13 

28 

10 

6 

2 

12 

21 



In. 

• • 

8 



4 

4 

11 



2 

1 
6 

9 
5 
6 
1 
6 

• • 

6 
10 

2 

1 
8 



10 
4 
8 



Ft. 
172 
173 



175 
175 
176 
178 
192 
206 
210 
244 
244 
246 
249 
249 
251 
254 
256 
261 
263 
272 
281 
282 
285 
296 
299 
303 
316 
344 
354 
361 
363 
375 
396 



In. 

4 



4 
8 
7 
7 
9 
9 
11 

• • 

6 
6 
3 
8 
2 
3 
9 
9 
3 
1 
1 
3 
4 



2 
2 
2 
2 
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PUTNAxM COUNTY 
Statistics 

COAL NO. 2 Approximate 

Ari-a of the county oriKinally underlain by coal No. 2, in square miles 172 

Area of available coal, in square miles 132 

Amount available in tons, average thickness 36 inches 448,588,000 

COAL NO. 5 
Area (»f the county originally underlain by coal Xo. 5, in sciuare miles 84 

Arva of a\ailable coal, in square miles 40 

Amount available in tons, average thicknc»is 36 inches 135,936,000 

COAI- NO. 7 

.\tva of the count\ originally underlain by coal No. 7, in sciuare miles 72 

Area of available coal, in scjuare miles 50 

Amount available in tons, average thickness 36 inches 169,^^20,000 

TDTAL.*^ FOR ( orXTV 

Total tonnage originally available 754,444,000 

Total tonnage already mined ( 1913) 3,441,414 

I'trrentage already mined .45 

A list of mines for rutnam C ounty is given in Tabic 19, page 134. 

Table 20 shows the output of coal for l^itnam County since the 
bediming of production in 1906 to 1913, inclusive. The third column 
"^h'lw-s the relative pnKluction of the c unty as compared with the total 
>tale tonnage. 

■] Mti F 2n ■ IW(*duitioti of itnil in I'utiutm i ounty since 1Q*)6, and a conif^arisitn 

uilh the total output of the State 

Percentage Percentage 

< .ilrndar Ouantit\ of State Calendar Quantity of State 

Year Tons Production Year Tons Pr»)dnrtion 

VH)ty 156,928 .3 1910 364,882 .7 

P*)7 .V)2,858 .7 1911 772,976 1.4 

1Q()8 406.019 .9 \m2 720.048 1.2 

1W9 597,703 1.1 1913 
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COAL MINING INVESTIGATIONS 



Drill Records From Putnam County 

Only one record of drilling from Putnam County is given, the 
log of the B. F. Berry Coal Co. shaft, at Standard. Illinois. 

Record of the shaft of the B. F. Berry Coal Co., Standard, Putnam County, 

Illinois 

Surface elevation about 680 feet above sea level 

(Geologic interpretations by the author) 



Plate IV, No. 9 



Description of Strata 



Previous drilling 

Pleistocene and recent series — 

Clay, red 

Clay, red mixed with sand 

Silt, light green, mixed with sand 
Pennsylvanian series — 

McLeansboro and Carbondale for- 
mations — 

Shale, lime 

Limestone 

Shale, black 

Shale, gray 

Fire clay with a little coal 

Fire clay 

Fire clay and hardpan 

Shale, lime, with streaks of 
hardpan 

Shale, blue, and lime 

Limestone and gray shale 

Shale, gray 

Shale, lime, and boulders 

Shale, blue 

Conglomerate 

Shale, blue 

Clay, hard 

Shale, blue 

Shale, gray 

Shale, gray and blue 

Fire clay 

Shale, lime 

Lime rock 

Conglomerate 

Shale 

Clay, hard 

Conglomerate 

Sand-shale 

Conglomerate 



Thickne 


ss 


Ft. 


In 


84 


• • 


5 


• • 


6 


5 


3 


11 



Depth 



Ft. 
84 

89 
95 
99 



In. 



5 
4 



9 


3 


108 


7 


5 


^ , 


113 


7 


4 


• • 


117 


7 


2 


7 'A 


120 


2/2 
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9yj 


124 


• 


4 


• • 


128 
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2 





130 


6 


7 


6 


138 




7 




140 




3 
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7 




150 




4 




154 




4 




158 




4 




162 




2 


8 


164 


8 


9 


8 


174 


4 


4 


. , 


178 


4 


4 


6 


182 ] 


iO 


10 


6 


193 


4 


6 


, , 


199 


4 


2 


, , 


201 


4 


2 


, , 


203 


4 


2 


, , 


205 


4 


3 


, , 


208 


4 


8 


6 


216 1 


10 


1 


, , 


217 


10 


13 


10 


231 


8 


2 


• • 


233 


8 
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Description of Strata Depth 

Sandstone 4 

Sand and shale, blue 3 

Sand-shale 12 

Shale, light 9 

Shale, gray 2 

Shale, dark 19 

Coal No. 7 3 

Fire clay 11 

Sand-shale 15 

Limestone, blue shale, and slate, 

black 7 

Coal No. 5 

Fire clay 3 

Sandstone 12 

Sand-shale 16 

Sand-shale mixed with uray.... »M 

Shale, jjray 12 

Shale, blue 3 

Shale, black 9 

Shale, li^ht 4 

Shale, dark, and ironstone 3 

Hardstone, mixed with lime.... 4 

Shale, dark 4 

Shale, lime, and boulders 4 

Fire clay and l)ouldcrs 2 

Sandstone 6 

Shale, sand 12 

Shale, jjray 12 

Shale, gray with sulphur balls.. 8 

Shale, black, and "nigK<?rhead*»" 5 

Shale, light 16 

Coal, Xo. 2 3 

Pottsville formation — 

Fire clay 1 

Sandstone 4 

"Soapstone" 10 



Thickness 



In. 
2 

• • 

6 
7 
1 



4 
8 

4 
6 
4 
4 
() 

10 
4 

10 

10 



8 
4 
3 
9 

7>4 



3 



Ft. 
237 
240 
253 
262 
265 
284 
287 
298 
314 

321 
321 
325 
^7 
354 
388 
401 
405 
414 
418 
421 
425 
430 
434 
436 
442 
455 
467 
476 
481 
497 
500 

501 
505 
515 



In. 

10 

10 

4 

11 



4 
10 

6 

10 
2 



10 
10 
10 



8 
3 



7Va 
lOKi 

10^4 

10^ 
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COAL MINING INVESTIGATIONS 



WILL COUNTY 
Statistics (Approximate) 

COAL NO. 2 

Area of the county originally underlain by coal No. 2, in square miles ZJ 

Area of available coal, in square miles 20 

Amount available in tons, average thickness 30 inches 56,640,000 

COAL NO. 3 
Area of the county underlain by coal No. 5, in square miles 

COAL NO. 7 
Area of the county underlain by coal No. 7, in square miles 

TOTALS FOR COUNTY 

Total tonnage originally available 56.640,000 

Total tonnage mined between 7,000,000 and 8,000,000, representing 

10,000,000 tons in the ground. 
Percentage already mined 17.6 

The coal produced in Will County during 1913 was from three 
small mines operated by the following companies : 

Murphy, Linsky & Kasher Coal Co. (Murphy mine). 

Oswald & Young (No. 1 mine). 

Wilmington Coal Mining and Manufacturing Co. (Diamond 
No. 6). 

Table 21 shows the output of coal of Will County in 1870 and 
1880 and annually from 1886 to 1913 inclusive. The third column 
show^s the relative production of the county as compared with the total 
State tonnage. 

Table 21. — Production of coal in Will County since 1870, and a comparison 

ivith the total output of the State 







Percentage 






Percentage 


Calendar 


Quantity 


of State 


Calendar 


Quantity 


of State 


Year 


Tons 


Production 


Year 


Tons 


Production 


1870 


228,000 


8.6 


1899 


42.275 


.1 


1880 


984,908 


16.1 


1900 


55.323 


.2 


1886 


287,512 


2.5 


1901 


56,646 


2 


1887 


284,040 


2.2 


1902 


40,792 


.1 


1888 


347,105 


2.4 


1903 


49,240 


.1 


1889 


342,372 


2.8 


1904 


76,538 


.2 


1890 


288,131 


1.8 


1905 


137,957 


.3 


1891 


233.613 


1.5 


1906 


154,955 


.3 


1892 


113,847 


.6 


1907 


183,985 


.3 


1893 


81,725 


.4 


1908 


162.239 


.3 


1894 


20,717 


.1 


1909 


162.307 


.3 


1895 


38,675 


2 


1910 


124.652 


2 


189(. 


86,950 


.4 


1911 


178,397 


.3 


1897 


25.682 


.2 


1912 


130.80() 


.2 


1898 


40,904 


.2 


1913 


149,926 


.2 
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Drill Records From Will County 

The record of the well at Hraidwood is selected as representative 
of the Will County section. 

Record of artesian well at Braidwood, Will County, Illinois, drilled in 1889 

(Geologic interpretations in part by the author) 

Plate IV. No. 1 
Deskcription of Strata Thickness Depth. 



i•|ci^tocenc and recent series — 

Sand 

Clay. ( hardpan) 

Clay and l>oulders 

I'cnn\\lvanian series — 

Carbondale formation — 

Shale, clay 

Sandstone 

Shale (slate) 

Shale 

Coal No. 2 

Fottsville formation — 

Fire clay 

Sandstone 

Shale ("slate") 

Coal 

Shale 

Sandstone 

Shale, bituminous 

Fire clay 

Fire clay, nodular 

Shale . .' 

Coal 

Fire clay 

Shale, sandv 

Silurian series — 

Nia^aran ( ?) limestone. . . . 
Ordovician series — 

rincinnatian limestone and shale 

Shale 

Limestone 

Limestone and shale 

Shale, gray 

Shale, hard and soft 

' jalena-Trenton limestone 

St. Peter sandstone 

Lower Magnesian' limestone — 

Limestone 

Sandstone 

Limestone 



Thickness 

7/. Ji 

15 
6 
12(?) 



3 

10 

4 

29 
2 

.? 
() 
1 

13 

K 

t> 
2 

2 

.^ 

1 
12 

46 



2 

35 
10 
20 
15 
377 
208 

5 

mm 

40 



M. 


It. 


• 


15 


6 


21 


6 


34 




37 


^ 


47 


, 


51 


, 


80 


9 


82 


3 


86 


, 


92 


• 


93 


6 


93 


6 


107 


6 


115 


, 


116 


■ 


118 


• 


120 


, 


123 


b 


123 


6 


125 
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In. 



18(1 



188 
223 
2.U 
253 
268 
645 
853 

858 
8()0 
900 



6 
6 
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COAL MINING INVESTIGATIONS 



WOODFORD COUNTY 

The shipping mine of Woodford County is given in Table 22, 
page 134. 

Table 23 shows the output of coal in Woodford County in 1870 

and 1880 and annually from 1887 to 1913, inchisive. The third column 

shows the relative production of the county as compared with the total 

State tonnage. 

Table 23. — Production of coal in Woodford County since 1870 and a comparison 

uith the total output of the State 







Percentage 






Percentage 


Calendar 


Quantity 


of State 


Calendar 


Quantity 


of State 


Year 


Tons 


Production 


Year 


Tons 


Production 


1870 


4,000 


.1 


1899 


179,024 


.7 


1880 


175,000 


2.8 


1900 


192,135 


.7 


1886 




• B • 


1901 


142,219 


.5 


1887 


122,445 


.9 


1902 


101.567 


.3 


1888 


154,500 


1.1 


1903 


123,501 


.3 


1889 


169,600 


1.4 


1904 


105,185 


.2 


1890 


129,724 


.8 


1905 


348,707 


.9 


1891 


140,820 


.7 


1906 


717,566 


1.7 


1892 


158,041 


.8 


1907 


158,742 


.3 


1893 


180,131 


.9 


1908 


174,031 


.3 


1894 


156,665 


.9 


1909 


194,410 


.3 


1895 


131,557 


.7 


1910 


125,823 


.2 


1896 


162,790 


.8 


1911 


164,001 


.3 


1897 


148,829 


.7 


1912 


185,499 


.3 


1898 


145,840 


.7 


1913 
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SUMMARY FOR I.OX(iWALL DISTRICT 

Table 24 presents a summary of preceding pages and show^s the 

estimated original coal and the total extraction and wastage. 

Table 24. — Coal supplies in the counties of the Longzvall District and the total 

amount of coal mined to date 

Coal mined 

or made 
unavailable 
by mining 
Tons 
25,000,000 
40,000,000 
3,000.000 
75.000,000 



Original 
Coal supply 
Tons 

Bureau 713,664,000 

Grundy 849.600.000 

Kankakee 84,960.000 

La Salle 2,293,920,000 

Livingston 

Marshall 1.223,424.000 

Putnam 754,444,000 

Will 56,640,000 

Wood ford 



7.000,000 
4,000.000 
8,000.000 



Total 5,976,652,000 

Total (2.7''a of supply) 

Total production of State (1913), 6\,6\8.744 lous. 



162,000.000 
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COAL RESOURCES OF DISTRICT VII 

By Fred H. Kay 



PART I-GEOLOGIC RELATIONS 
IN DISTRICT VII 

INTRODUCTIOX 
Importanck of TiiK Arka 

This rc|K)rt covers 7(XX) scjuare miles in southwestern Illinois, 
including all or parts of (he foil )\ving counties: Sangamon, Chris- 
tian. Montgomery, Macoupin, Uond, Madison. Shelhv, Moultrie, Fay- 
cite. St. Clair, CHnton, Marion. Washington, Terry, and Randolph. 
« See figure 1 ). The area described contained originally 46.279,496,000 
tons of coal in bed Xo. 6. bVom 1881 to June 30, 1913, inclusive, 
appn>ximately 347,106,(XX) tons of this coal were mined in this area. 
Since only 55 per cent of the coal is recovered in this district^ alx>ut 
28,3.996,000 tons were left in the mines as pillars and will probably 
never be extracted. The total amount ni coal mined and rendered 
unavailable is then 631.1()2.(X)0 tons, leaving in the district 45.f)48,394,- 
(JOO tons of coal Xo. 6. At the present rate of consumption and with 
• mly a 55 per cent recovery, coal Xo. 6 alone in District \'Il c >uld 
supply the entire demand for i)ituminous coal in the I'nited States 
for almost 100 years. The rate of consum|)tion is however increasing 
very rapidly. 

In view of the importance of the coal de|H)sits. the State (Geolog- 
ical Survey, in cooperation with the l)ei)artment of Mining Engineer- 
ing of the University of Illinois and the V. .S. Ihireau of .Mines, 
undertook in 1912 to ])repare a series of bulletins dealing with the 
o»al resources of the State. The present rei)ort for District \TI treats 
that |>art of southwestern Illinois underlain by coal Xo. 6 in com- 
mercial thickness. This bed underlies |)racticaliy the entire area and 
presents reasonablv uniform conditions for stu<iv. The other dis- 
tricts examined by the Investigation are listed in a previous publica- 
tion.* 



*Andros. S. O., Ccial Mininp rmrticr in Oi^tiirt VII: 111 (■•.•.p Muiini; Invent. 
l:u!L 4. Tol. I. No. I. May 1014. i». 17. 

*l*r«lim. Bnll. Illinoi*^ Coal Munnji Iiivp««tiK.ili«in^. p i;?. 1^1.* 

(1.?) 
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T()It»GRAI»IIV AM) DrAIXAC.K 

The area i> an undulating plain which sl<>i)es gently south and 
west except in the area s uthea^t of Springfield, which is drained hy 
trilnitaries of Sangamon River. 

Kxcept the territory <lrained by South Fork of Sangainon River, 
the entire area drains southwest. Macoupin and Shoal creeks. Kas- 
ka>kia River, and the tributaries of r»ig Mu<ldy constitute the prin- 
cifial streams traversing the district. The streams are sluggish 
throughout the greater part of their courses and do not cut deep val- 
leys, although near the lllint»is and the Mississij)i)i, which receive all 
the drainage of the area, some of the valleys ^how a relief of 2(X) feet. 
Along the <livide which extends in a general north-south direction in 
the eastern part oi the district, the surface reaches an elevation of 700 
feet ab*»ve sea level, or 400 feet above the river at St. Louis. For 
* »me «listance on In^th side< of the rivers the toi)ography is rugge<l, and 
farm land i< restricted to the flood plains and the divides between the 
streams. 

A network of railroad line> covers the ^Muthwestern part of Illi- 
n« In and j»laces it in close touch with ( liicago. !st. Louis, ami the mar- 
ket«» of the northwest. 

LsF-: ov Dkii.i. Rk(ori)s 

I-:»r the most j^art the drill rcc(»nls studied in the preparation of 
the reiH>rt are copies of the log> kej»t by the drillers, but fre<|Uently it 
ha> l)een j)ossible to arrange for the saving of samples from each screw 
for identificati(»n by the !^urvey. b'igure 2 i^ a photograph of the 
heavy paper sacks that are furuishe<l by the Survey for the purixise. 
rhe driller catches some of the material brought up by the bailer after 
eacli screw and places it in a sack which i^ properly marked as to 
depth. After 40 or 50 sacks have l»een rdle<l. they are forwarded t » 
the (ieidogical Survey. L'rbana. by express c()llect. 

Some of the formations are ideiUitiable oidy by f«»ssils known t» 
men of experience in this line of \\i>rk. The identilication i^ rendere 1 
more diflicull in drillings, because only fragmeiu^ of the roek^ and 
fossils are available. It i^ highly desjraljle. there f«»re. that ••pi-rators 
arrange for such a ^tudy as outline*! in lomiecti »n with any coiuein- 
plated drilling operatic »ns. 1 )iam »nd-drill tore- are the be>t meiUN «if 
-^tudxing the formations in a drift c«»\ere<l area like Illinois, anil 
through the kin<lness of the operat »r-. it ba> been i^ossible f^r the Snr 
vey t«» secure such cores from a number >>\ place-* for e\aminati'»n in 
the «»ftice. 
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STRATIGRAPHY 

Pknnsvlvamax Series (**Coal Measures") 
general description 

The main economic interest attached to the Pennsylvanian rocks 
in Illinois centers in the occurrence in these formations of all the work- 
able coal beds known in the State. The series is underlain by the Mis- 
sissippian strata, which are barren of coal, and is overlain only by the 
unconsolidated clays, sands, and gravels which constitute the glacial 
drift. Without this veneer, the coal-bearing beds would form the 
surface material f<»r the entire area considered in this report with the 
exception of the western parts of Monroe and Randolph counties. 

The Pennsvlvanian consists of a series of shales and sandstones, 
and minor amounts «»f liniestone, clay, and coal. The series thickens 
gradually toward the smitiieast j)art of the State, where it attains a 
thickness of 2000 feet. 

The shales which conij^ose the largest part of the section, range 
from the soft variety through all gradations of sandy shale to sand- 
stone on the one hand, and by way of the limy shales to limestones on 
the other. The soft material is known as "s »a|)stone" by the miner; 
whereas the harder forms which have well-developed bedding planes 
are called "slate", especially if the col»r is dark or black because of its 
high content of carlxmaceous nialti-r. Sonie «)f the shales contain a 
c nsiderable amount of lime distributed irregularly, and this mixture is 
known to the driller as "lime shell", or >imply "shell". In the black 
shales «>verlying the coals in many places the limy material was de- 
|»o>ite<l or later collected in irregidar masses between layers of the 
>hale. In some mines these masses pn»trude through the roof and are 
cTMumoiiIy known as "niggerheads". 

The sandstones are i)rominent in the lower part <)f the *H'oal 
Measures**. Xear St. Louis these bed> are less than 20 feet in thick- 
ness : whereas to the east near C'arlyle. they reach 160 feet. Smithward 
ihev thicken to 300 feet at Dennv in IVrrv C'ountv; and still further 
siailh in Johnson County the sandst nes. including lenses of shale, 
attain an aggregate thickness of more than 700 feet. A few l>eds of 
sandstone occur in the upj>er j)art of the '*( oal Measures", but they 
are more or less lenticular and can not br traced over large areas. The 
>ecti«»n is variable. an<l a thick bed of saiulstone recorded in onr drill 
hole may l)e absent in another perhaps a mile distant. 

The limestones, althongh constituting but a sniall part tif the 
"Coal Measures", are nevertheless stratigrapbically im|>.»rtant. since 
many be<ls arc more f)ersistent than the coal beds themselvi-s. Three 
horizons especially have been iilentilied anil traced over a large part 
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of the area considered in this report. One of these is in most places 
found within 30 feet above coal Xo. 6 and, in many areas, is separated 
from the coal by only a few feet of shale. In other places it rests on 
the coal itself and is called by the miner **rock top." In the interval 
from 200 to 325 feet above coal Xo. 6 two persistent limestones are 
present in many places. The lower is known as the Carlinville; and 
the upper, or Shoal Creek, about 100 feet higher is probably the bed 
that Uddcn has correlated with the Carlinville. Recent work by 
Wallace Lee of the U. S. Geological Survey seems to prove that the 
Carlinville and Shoal Creek limestones, heretofore regarded as the 
same bed, are really distinct horizons. In many logs it is impossible to 
determine which of these limestones is present, if only one of them is 
recorded by the driller. 

A fourth limestone lies al)out 200 to 250 feet above the Carlinville 
and is found in the eastern part of District VII. It probably is iden- 
tical with the limestone at Xew Haven, Gallatin County, doubtfully 
correlated with the Carthage limestone of old Kentucky reports. 

Fire clavs arc normallv associated with the coal beds, and in a 
carefully kept log may serve to identify the horizon of a coal, although 
the bed itself has been removed by erosion. These underclays in con- 
nection witli the limestones mentioned alH)ve afford g »od key horizons 
for the correlation of the coals. 

STRATIGRAPHTC DIVISIONS 

]M)r convenience of study, the c()al-l)earing beds of Illinois have 
been separated by geologists into the foll;>wing divisions which are 
numbered in the order of age and tleix^sition : 

3. McLeansboro 

2. Carbondale 

1. Potts ville 

POTTSVir.LE FORM AT ION 

The Pottsville formation is a scries of sandstones, shales, and thin 
coals, comprising the base of the "Coal Measures". The name is 
applied to the l)eds below coal No. 2 and above the Mississippian sedi- 
ments. The Pottsville l)c<]s were deposited uj^on an old land surface 
which had been exposed to erosion, and are consequently variable in 
thickness and in composition. 

Sandstone is the predominating constiiiu-nl kA this formation and 
ranges from fine-grained material I) typical cnnglnnicrate. Its com- 
position is so irregular, however, that no definite character can be 
assigned to it. The study of a large number of drill records shows 
that individual beds of sandstone or shale can be traced but a short 
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distance, tliat one grades into the other laterally, that in one place the 
entire formation is represented by sandstone, whereas in another the 
sandy l>eds are almost absent. The variable character is well illus- 
trate<l in tiie Carlinvillc oil field where 3() or 40 feet of porous sand- 
stone may l>e found in one well, but within a few hundred feet may 
lie absent or may l>e so closely cemented that it cann >t act as a reservoir 
f«.»r oil. 

A few thin coals lie within the Pottsville, but they have been 
explored only locally and are more or less lenticular; consequently 
their correlation presents great difficulties. T. K. Savage' and 
K. \V. Shaw mention a persistent, 10-inch coal 40 to 70 feet below the 
.Murphy nIkjH) (Xo. 2) coal. At Taylorville. Christian Gmnty. a coal 
2 icvl 3 inche> thick lies 32 feet below No. 2 and is ])robably to be 
c«»rrelaled with a similar bed rei)orted in holes near Springfield. At 
the latter place several logs show a thin coal KW to 150 feet 1h*1ow 
.\<». 2. This probably c ►rresi>on<ls to coal \o. I as described by A. 11. 
W orthen. a former state geologist <»f Illinois. 

The thickness of the Tott^ville is variable. It averages 160 feet 
at * "arlyle and attains a thickness of 250 feet in parts of Sangamon, 
MMnigomcry. liond. and I^'ayette counties. It ranges from 20 feet in 
M»nie f>laces along the wehtern part of St. Clair ( "ounty to as much as 
5f*J feet in lackson G»untv, and 7i)() feet in southern (iallatin Countv. 

WW » 

wlu-re it form> con^j)icuou> bhitTs along the ( )hio and further west in 
ihi- valley of Eagle Creek. 

In most drill records the base of the Pottsville can be placed at 
the first limestone after the drill has parsed through all the main coal 
Ix'ds and has been working for s »me distance in a series com|K)sed 
nv»stly of sandstones and conglomerates. The toj) of the formation is 
dit'tuult to identify where coal Xo. 2 is abst-nt ; throughout m »st of the 
ill strict it averages 250 feet below coal Xo. 6. 

The general characteristics of the Pottsville may be seen in the 
general section (PI. II). 

I)avi<l White* has studied the fossil plants found in the f«>rmation. 
anil reganls the Illinois beds as c •rresjHmding in agi* to the be<ls of the 
^anie name in Pennsylvania. 

CARBO.NDAI.K FORM.\TlON 
GENFJIAL r>KS< RU'TION 

The Carlwndalc formation, which is typically t*\|MiNnl near « ar- 
1v»n<lale. lackson Countv. includes all the l»eds from the base • * coal 
No. 2 to the top of coal Xo. 6. Shales are pred«»!ninant in this for- 

*Savace. T. E.. an<i Shaw. E. W., I'. S Onl. Suivcy ^Irol AiU*. Mii?p!»v»boi.. 
Herrin folio (No. 18S). 1912. 

*White. David. Paleontological work in Illinois in 190S; III. Tto^I Miivrv. Hill 14. 
p. 29J. 1910. 
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Island (No. 1) ; La Salic, Colchester, or Miirphysboro coal (No. 2) ; 
Dam^le coal (No. 7) ; Grape Creek coal (No. 6?). 

The objection may l>e raised that in the commercial world, place 
names naturally come to carry a quality significance. Again, although 
the "third vein" at La Salle was probably deposited contemix^raneously 
with coal No. 2 mined at MurphyslK)ro, considerable confusion results 
in the designation of the bed by a single place name at so widely 
>e]mrate<l Icx^alities. It has been regarded advantageous by the State 
Cieological Survey, t) continue the use of numbers as synonymous 
with place names. The principal coal mined in the area of District 
\'II will be called the Belleville coal or coal No. 6. It is locally 
called the "bluo-band" coal on account of the band (fig. 3) which is 
commonly present not m )re than two feet alK>ve the bottom of the coal. 
The same l)ed is mined in Franklin and Williamson counties, but it 
uas formerly designated as coal No. 7 in that region. 

Although the Carl)ondale formation covers a large part of the 
State, no single coal bed is coextensive with the formation. North- 
ward from an east-west line a few miles si»utli of Springfield coal No. 6 
becomes too thin for commercial recovery. At this place coal No. 5 
develops to a thickness of 6 feet and is mined throughout the Spring- 
held- Peoria district. 

Coal No. 2 is probably the next in imi)ortance, although it is not 
present over the entire district. It commonly lies al)out 250 feet below 
No. 6 and is separated into tw » benches by a layer r)f shale or sand- 
stone which varies in thickness from a fraction <>f an inch to 20 or 
30 feet. The beds between coals No. 2 and .\'o. 6 are irregular. 
\ few of these are shown in the record given below. 

Curbondalc formation im the vicinity of Tayloriillc, Christian County 

B>r(l and Taylor Hole No. 8. Location— .SK.M XE.'i sec. 35. T. 13\.. R. 1\V. 

(Sec FiK. 10) 

l^Mrription of Strata Tliickncss Depth 

/•/. In. It. In. 

Coal I ( 3 2 3 2 

"Blue band" I No h 1 .? 3 

Coal I 2 .^ 5 6 

Fire cla\ 1 10 7 4 

Shale. gra> 7 4 14 8 

Shale. Mack 2 Ir. « 

Shale, hmv 5 (> 22 2 

Bone coal 3 22 5 

Shale, dark S 22 H 

Shale, dark blue 1 4 24 (I 

Limestcme 1 S 25 S 

Limestone, sandy 4 (> M) I 
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Description of Strata 

Shale, gray 

Limestone, shaly 

Shale, sandy 

Shale, blue, tough 

Limestone 

Shale, black 

Coal 

Clay 

Limestone 

Shale, soft 

Shale, gray 

Sandstone 

Shale, sandy 

Shale, blue 

Coal 

Shale, sandy 

Shale, tough, blue 

Shale, black 

Coal 

Clay 

Shale, gray 

Shale, dark 

Coal 

Shale, blue 

Coal 

Shale, gray 

Sandstone 

Shale, sandy 

Shale, blue with brown bands. 

Coal 

Clay 

Shale, gray 

Shale, sandy 

Sandstone 

Shale 

Coal 

Shale 

Bone coal 

Coal ] 

Shale, blue No. 2? ^ 

Coal J 

Shale, dark 

Shale, sandy 

Coal 

Shale, sandy 

Sandstone 

Coal 



/ No. 2? 



Thickness 


Depth 
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DISTRIBUTION OF THE CARBONDAI.E 

The outcrop line of coal Xo. 6 as shown on the general map 
1 1*1. I) marks the upper Ixmndary of the Carl)on(lale. Part of the 
formation is exiK)se(l at the surface in valleys along the south ami 
wci^t si<les of the district, hut in most places it is covered by glacial 
«lrift. Flast and north of the coal <iUtcrop the Carlxmdale dips deeper 
anil dcejKT lieneath the surface and is overlain not only by the drift, 
liiit by the McLeansl)oro formation as well. 

M C I . K A N S \U )H( } F( >R M AT ION 
GENERAL I>ESCRIITION 

rhc- McLeaii>l)oro formation includes all (jf the "C'oal Measures** 
r ck» al)ove coal Xo. 6. It takes its name from McLeanslK)ro, Hamil- 
ton County. Illinois, where l)oriiigs have penetrated it to a depth of 
• »ne thousand feet. It underlies the entire region north and east of 
thf outcrop line of coal Xo. 6 and in most places is covered by a 
variable thickness of glacial drift. 

The formation consists of shale and a minor amount of sandstone. 
limestone, and coal. Although two of the coals above Xo. 6 are 
iKrrNi^tent. neither has been found sulViciently thick to be of commercial 
value; and they are significant <nily as c<>rrelation horizons. In its 
l»;irrenness of pnxluctive coals, and in gt-neral age. the McLeansl)oro 
i< "similar in the Conemaugh f<>rmation of Pennsylvania. 

DISTI.M TIVE HORIZONS 

C$cncral sccUon. — The well-marke<l stratigrai)hic units of the 
McLeansl)oro in this region may be enumerated as follows: 

7. \t*u Miut-n lifTifstonc, 2(K) to 250 ft-i-t aho\f Cirlinvillt* linirstoiu*. 

^. S!ir»al Ocfk limt'stoiu*. ahont 1(X) Ictt al»«>\r tlu- CarlinvilU*. 

5. ('arlin\illc limestone, so called because of tspical outcrops near lo\>n 

of thi«i name in Macoupin County. It*, position is from 200 feet to a 

little more than »^ feet above coal Xo. i\. 
4. Toal N'o. 8 ran^'in^ in tliicknfs> from 8 inclus >\lure present to 2 

feet and lyinn 150 to 180 feet above coal N'o. 0. 
.V A l»cd of pink, red, or variegated shale, \ariable in thickness, seldom 

exceeding 15 feet, asera^inj^ from .^5 t«» 50 fctt abo\c coal No c» 
2. <'oa1 No. 7, generally onl> a fev\ inches thick. 1^ to 40 fn-t ab<i\c C"al 

No. 6. 
1. A hard limestone. a\erajiin^; 7 feet in thicknc'^s .»\rrl>inj: or sliv:htl> 

al>ovc coal Xo. 6. 

The beds mentioned alH)ve are reasonably persistent and serve as 
ci»rri-lation horizons «m which considerable <leiK.'n<lence may be placed. 
The intervening bcils vary s » greatly in character that they are of little 
u>e in the cletennination of gc«»l<»gic age. 
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1. Limestone above coal No. 6. — In most of the area under 
consideration coal No. 6 has a Hmestone "cap rock". In some places 
this is underlain by black slate a few feet in thickness, and in others 
by a gray shale known as **white top." In restricted areas the lime- 
stone is absent, as in Tps. 9 and 10 N., R. 6 W., Macoupin County, 
where 30 to 40 feet of shale overlie the coal and render roof conditions 
unsatisfactory. The roof limestone varies considerably in thickness. 
It is generally not less than 2 feet thick, but a large number of records 
show the average to be between 5 and 10 feet. 

It is not to be understood that "rock top" is invariably good roof. 
Here and there it lacks uniform bedding and is so weakened by vertical 
fractures that great difficulty is experienced in supporting it. In one 
mine having a 7-foot limestone roof bad falls continue to be trouble- 
some despite all reasonable efforts for their prevention, and it is not 
uncommon to see "roof falls" as much as 50 feet long and 30 feet high. 
Ordinarily, however, the limestone possesses much greater strength 
than any of the other roof materials except a thick hard sandstone. 
The latter type is exceptional in District VII. 

2. Coal No. 7. — A bed of coal, commonly not more than 3 or 4 
inches thick and locally absent, is in most places present 25 to 40 feet 
above coal No. 6. In the Springfield Quadrangle,' this coal averages 
only 25<2 inches in thickness, and in ])laccs is represented only by a 
thin bed of black shale. 

In Montgomery, Christian, Rond, and St. Clair counties, most 
of the careful records show this coal bed. Its thickness is ordinarily 
less than 1 foot, but here and there it is reported as thick as 2^4 feet. 
Its roof is variable, commonly a dark shale overlain by a thin lime- 
stone, but no uniform succession prevails. 

3. Pink, red, or variegated shales. — Considering that the thou- 
sands of records used in this study of Illinois coals were made by many 
different drillers, it is remarkable that the presence of a thin bed of 
colored shales has been so regularly reported within 50 feet above 
coal No. 6. Such shales exist over most of the area in which coal 
No. 6 is present. As a rule they lie a short distance above the 
horizon of coal No. 7. They are important only because they are 
easily distinguished from the bluish-gray shales so common in the 
"Coal Measures" and are restricted to the horizon mentioned. They 
are not so thick nor so brilliantly colored as are the Chester red beds 
of the Mississippian, which outcrop in southwestern Illinois and 
underlie the south half of the State. 

4. Coal No. 8. — In a majority of the records from this district, 
a thin coal is reported from 150 to 180 feet ab'>ve No. 6. This bed 



"Shaw, E. W. mill Savage, T. K., U. S. Gcol. Survey Gcol. Atlas, Tallula-SpringfieM 
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is not of comnicrcial iniix^rlaiicc, hut its wide distrihiuioii makes it of 
some use in correlation. It is associated with shales ahove and below 
inmost places, although a few records indicate thin limestones under- 
lying the coal. Its iK)sition is approximately halfway between coal 
Xo. 6 and the Carlinville limestone. 

5. Carlimillc limestone. — The Carlinville limestone is one of the 
most widely distributed beds in the **Coal Measures" of Illinois. It 
has been traced from north of I'arlinville, Macoupin County, southeast 
to the Indiana line in Gallatin County. 

In the type localities this limestone is, according to Udden, 
■'generally bluish gray, compact, close textured, and very hard, 
breaking into irregular, splintery j)ieces. On weathering it assumes 
a rusty color. It averages about seven feet in thickness. There are 
two features that are characteristic of this limestone, one a blotchy 
appearance and another its tendency to weather into seams two and 
one-half or three inches in thickness".'' 

In most places the limestone is covered by glacial drift and is seen 
only along its western border. Mven here it outcrops only where 
streams have removed the surface covering. It dips toward the east 
ami can be traced by a study of drill records. 

In most of the district, the interval between this limestone and 
c»al No. 6 averages fn^m 275 to 325 feet. However, in the vicinity 
of Carlinville, Macoupin County, it decreases to 200 or 220 feet. .\t 
the X'inlen shaft, on the north side of the county, the interval measures 
249 feet. 

Some confusion has resulted in attempts to correlate the Carlin- 
ville limestone with certain beds in Kentucky and Indiana. ICarlier 
reports have given the impressiou that the ( arthage limestone of 
Kentucky, named by Owen, is equivalent t«» the Carlinville of Illinois. 
and the two terms have been used indiscriminatelv. Owen's section, 
quoted in Bulletin 17 of the Kentucky (leological Survey, places the 
Carthage limestone 440 feet al>ove coal \o. 11 ( \o. 6 of Illinois). 
Recent studies in Illinois, and private corresiKUidence with .Mr. L. C. 
Glenn, formerly of the Kentucky (ieological Survey, indicated that the 
Carlinville corresponds to a limestone 250 to 500 feet alxjve coal 
Xo. 11 (Illinois Xo. 6) well ex|)ose<l at Matlisonville. Kentucky. 

6. Shoal Creek limestitiie. — In manv of the drill recMnK. ihrec ••! 
four thin limestones are n«»te<l in the z«»ne fr«»ni 250 to .^50 feet aUive 
coal Xo. 6 and in such a case, it is imiM>ssible to identify the ( "arlinville. 
Indeed, recent co-operative work by Wallace Lee. of the C S. (leu- 
logical Survey, in the typical area of the exi)<>Ned Carlinville linu*>tone. 
leaves small nwm for doubt that the Shoal I reek limestone ci>rrelatcd 
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by Udclen with the Carlinville, is really a bed which lies about 100 feet 
above the latter. The following paragraphs, describing the Carlin,- 
ville, Shoal Creek, and other limestones in the Gillespie and Mt. Olive 
quadrangles, were kindly furnished by Mr. Lee. A more detailed 
report will appear under his name in foHos to be pubhshed by the 
State and Federal surveys in cooperation. 

Two continuous limestone beds, and a thinner somewhat discontinuous 
but persistent limestone between, outcrop in the Gillespie and Mt. Olive quad- 
rangles. The lowest, the Carlinville limestone, lies from 200 to 225 feet above 
the Herrin coal, but this interval fluctuates irregidarly, and at the eastern mar- 
gin of the field where the drill logs show the limestone to become thin and 
irregular the interval falls to 175 feet. The bed, where best developed, is 
six to seven feet thick and is tough, gray, dense, and homogeneous. At the 
head of Cahokia Creek, where all three limestones are exposed, the uppermost 
bed is about 75 feet above the Carlinville. Its base is from 275 to 325 feet 
above the Herrin coal, but toward the south the interval increases, being 350 
feet at the Future mine at Brccse. The limestone is from 12 to 25 feet thick, 
but lacks the homogeneity of the Carlinville. It consists of a series of more 
or less argillaceous limestone layers, but in certain localities either the top, 
bottom or middle of the bed is replaced by limey shale. The weathered face 
presents a ragged appearance due to fine conchoidal jointing and is in sharp 
contrast to the cleanly weathered and regularly jointed faces of Carlinville 
outcrops. 

Examination of a series of drill holes extending south along Shoal Creek 
indicates that the upper limestone is probably to be correlated with the Shoal 
Creek limestone of the Breese area, though the distance above the Herrin coal 
is slightly greater. The Carlinville limestone, however, becomes thin and less 
regular to the south, but cannot be identified positively in the drill logs of the 
Breese area. The intermediate limestone, although exposed at a number of 
localities west of Gillespie, is not a continuous bed; it is usually only two to three 
feet thick. Its reported presence in drill logs in close association with a con- 
tinuous black shale or thin coal bed is frequent enough to suggest that it occu- 
pies a definite position in the section, and that it may prove to be better devel- 
oped in adjoining areas. Its position varies from 30 to 50 feet below the base 
of the Shoal Creek. 

On the outcrop, the beds may be distinguished by a difference in 
physical appearance, but in drill records it is impossible to differentiate 
them positively. In most places a thin coal lies only a short distance 
below the Shoal Creek bed. Where careful record has been kept, it is 
often possible to make correct CDrrelations by noting the position of 
this coal. 

7. Nczv Hai'cn limestone. — About 200 to 250 feet above the Car- 
linville is a limestone which is encountered in nearly every drill 
hole that reaches coal Xo. 6 at a depth of 700 feet or more. The 
persistent nature of the bed is shown graphically in records from 
Moultrie, Shelby, Montgomery, and Fayette counties (fig. 4). Owing 
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to the eastward dip, the outcrop line of the limestone parallels that of 
the Carlinville at a distance of fifteen or twenty miles east of the 
latter. 
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Fi<;. 4. — Sections >howiii)i; pcrsistint iiaturi* of limestone^ in the McLcans- 
!'^>ro tormation. 

1. I^\inKton, Mouhric County. 

2. Sec. 8. T. 10 N.. R. 1 E.. Shell.y County. 

3. \\V.»i NW.J4 sec. 8. T. 9 X . K. 1 W .. Mont^:<»mtry Count>. 

4. Sec. 29. T. 9 N.. K. 1 K., FaNcttc Counts . 

In drill records this upper linu'stoiic appears t ► Ik- a >^Av\ bed 
which in most of the l«»gs is fjivcn a thickness ••{ at ka^t lb feet. It 
may Ik* tracc<l on outcrop and in <lrill holes to Xew Haven. ( iallatin 
i'oimty. where it shows in typical e\|H>snre. XI*.. ' i sec. 2(^ '!'. 7 S.. 
k. 10 EL 

older Kentucky rei)«>rl.s' descrilie a limestone as lyinjj 430 feet 
alN»ve a coal corres|Minding t<» .\'«». (>. ami t«» the limestone the name 
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Carthage is given. In recent years, however, L. C. Glenn in private 
correspondence suggests that in the early reports, to.) great a thickness 
was assigned to the interval between the coal and the limestone at 
Uniontown, Ky., and that in reality the interval is only about 200 to 
275 feet. 

At present it seems best not to attempt correlation of the Illinois 
limestone with that of Kentucky ; but in order to designate the bed 
450 to 500 feet above coal Xo. 6 in Illinois, it will be know-n in this 
report as the New Haven limestone. 

The following log is typical of the eastern part of District 7: 



Drill record typical of eastern part of District Vll 

Operator — H. H. Brown. Ht)lc — W. H. McNichols. 

Location— NW. 14 XW.!4 sec. 8, T. 9 N., R. 1 W. 



Description of Strata 



Surface 

Sand 

"Softpan" 

Sand 

"Softpan" 

Wash 

Limestone (Xcw Haven) 

Sand and shale 

Shale, pray 

Coal 

Clay 

Clay shale 

Shale, j^ray 

"Slate," hlack 

Coal 

Clay 

Clay, shale 

Shale, hrown 

Sand rock 

Shale, lipht 

Limestone (Carlinville) . 

Sand shale 

Sand shale, j^ray 

Shale, dark 

Slate, hlack 

Shale, jiray 

Clay shale 

.Shak", brown 

Shale, liphl 

Coal (Xo. 8) 

Clay. \\\i\\\ 

SJinJc, ])]uc 



Thickness 


Depth 




Ft. hi. Ft. h 


1. 


14 


14 
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17 




13 


30 




8 


38 




48 


86 
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90 




13 


103 




10 


113 




63 ; 


7 176 
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4 176 11 
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180 11 


12 


192 1 
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40 1 


[ 233 
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235 
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236 
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238 




20 


258 




22 


280 




15 


295 




26 e 


I 321 
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13 


334 
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35 - 


[ 370 
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377 




18 


395 
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396 






401 




24 


425 




51 


? 476 


3 


9 


? 485 


f) 


1 


^ 487 


2 


2 ; 


' 489 


9 


9 


\ 499 


• 
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Description of Strata 

Shale, dark 

Shale, Muc 

Shale, light 

Shale, hliic 

Sliale, various colors .... 

Sliale. dark 

Limestone 

Shale, lilur 

Sliiile, <lark 

••Sl;,tr." Mack 

Sh.ilc. dark 

« VmI f\o. 7) 

Sliah*. dark 

I.imc "ilialc 

l.ime«.tfm<' 

I.imc >hale 

I-imevtom- 

".slate." Mack 

»oaI (\o. 6) 

Firr clav 



Thickness 


Depth 




Ft. 


In. 


Ft. 


In. 


85 


6 


584 
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590 


, , 
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592 


, , 


17 




609 


, , 


4 




613 


^ , 


3 




616 


, , 


5 




621 


, , 


1 




622 




3 




625 


, , 


4 




629 


, , 


2 




631 


, , 


1 


10 


632 


10 


3 


S, 


6.% 


• • 


6 


6 


612 


6 


5 


6 


648 


.. 


4 




652 


5 


■ • 


(} 


652 


11 




7 


658 


6 


7 


6 


666 





STRlJCTrRK 

MXPLANATIOX OF GkoI ()(;i( StRI ( TlkK 

DEFI.MTION 

The term (jeohnjic structure is iisc(! t«» <k-notc* the- attitmlc or 
"lay" of roi'k l)e(ls. It is coniin »n hdic-f that in Illinois all of the 
t«»rinations are horizontal. This belief i> due t<» the ^entlene^^s of 
dips over most of the State, and als* to the ^^nrficial drift cover, which 
• »l)scures the underlying f«)rmation>. It is ..nly u|x»n studying large 
areas in detail that the real structure niav he <leterinined. 



METHOD OF nETKRMI.MNC. STRTl TIRK 

The large map (PI. H was prej)ared for the pur|>osc ^f showing 
the ])osition of the beds underlying the <li<trict. In favorable regions 
a map would be prepared from data c«dlected at the outcrops of the 
different formations, but as has been menti<»ued. over nio^t '^f the 
region all the l)eds arc covere<i by unconsulidaled sands, clay>, anil 
gravels, known as glacial drift. In such an area, it is necessary Im 
collect and studv all available «lata fn»ni drill records. ( )n Plate 1 

m 

drill holes, the logs of which arc lllcd in the olVicc of the ."^tatc < li-i 'logi- 
cal Siir\*ey. are indicated b\ appr •]»riate svuiIh.Is. These rec«irds have 
U-en olitainc<l fnmi many .M»urces. l'«ir the most part the\ rrprescul 
lest holes for coal and />elrf*ieiim. Ahn«»st wUhn\\\ exce\AV>w V\\v v^\x^\\v 
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tors have furnished their logs for purposes of study. The Survey is 
requested to hold a large number of records confidential, and for this 
reason the thickness of the coals is not shown on the map. All of 
the information has been available for studv in the office, and it is 
believed that the correlations from one hole to another and from one 
county to another are correct. 

STRUCTURE CONTOURS 

Prominent, irregularly curved, red lines bearing conspicuous 
numbers ranging from 450 to -400 extend in a general north-south 
direction across the map. These contour lines show the position of 
coal No. 6 above sea level. Since in this area the beds above and 
below No. 6 are essentially parallel to it, the general geologic 
structure is indicated by the lines representing the top of this coal bed. 
Coal No. 6 was selected for contouring because of the ease of its 
identification over most of the area. 

Figure 5 has been prepared to illustrate in a concrete manner, th< 
significance of contour lines. It is merely a reduced copy of Plate I 
with shading to accentuate the folds indicated by the contours. A 
clear understanding of figure 5 will enable the reader to use the large 
map intelligently. 

The reader is requested t'> imagine all the rocks removed to the 
top of coal No. 6. In other words, sup|x>se this coal bed to be the 
surface of the ground. Again, imagine the area to be flooded by an 
arm of the ocean, the water standing at present sea level. The shore line 
would be represented by the contour marked on the map. If the 
level of the water were raised l)y 50-foot intervals, the successive 
shore lines would be indicated by the corresponding contours. The 
upward folds, or anticlines, would extend out into the sea as long arms 
of' land ; whereas the downward folds or synclines would be covered 
by bays and lagoons. In places, as at Centralia, Marion County, and 
others which are evident, isolated i)ortions of the surface would rise 
above the level of the sea as islands. 

On Plate I the contour interval is 50 feel. The elevation of the 
coal above sea level was (ictcrmined in each case by subtracting from 
the surface elevation, the figure representing the depth to the top of 
coal Xo. 6 as given in the drill record or shaft record. 

AicrRMv OF STRrcTrki-: ((►xtotrs 

The accuracy (^f stniclnrc contours <lc])en(]s directly on (1) the 
numl)cr and (listril)ution {>\ tlie (h'ill holes who>e records are used, 
and (2) the correctness of the surface elevations. 
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III the collection of drill records an attempt is always made to 
secure the correct elevation of the top of the holes. This is usually 
done by reference to an established bench mark or to a railroad 
elevation which has been adjusted to sea level as a datum plane. A 
few operators have been able to furnish accurate levels to all of the 
holes drilled under their direction. For scattered wells, reference 
has been made to the Rolfe topographic map of Illinois made in 
1892-3. These elevations have been adjusted where necessary. The 
writer is indebted to Messrs. Fobs and Gardner of Tulsa, Okla., 
for instrumental levels in parts of Montgomery and Bond counties. 
During the summer of 1913 stadia levels were run by J. E. McI>onald 
of the Cooperative Mining Investigation to holes in Christian, Mont- 
gomery, Bond, Fayette, Clinton, and Jefferson counties, for which 
elevations were uncertain. 

PRACTICAL USE OF MAP 

The general base map has been compiled from the best available 
(lata. Each smallest square represents a section of approximately.; 
640 acres. On this base is shown the areal distribution of coal No. 6,: 
its approximate (lei)th at any given point, and its position with refer- 
ence to sea level. The locations of drill holes or outcrops from which 
the data have been secured are also indicated. For points located 
between contour lines, intermediate elevations may be assigned to the.; 
top of coal No. 6, for example: the elevation of the coal at a point 
halfway between the 250-foot and the 300-foot contours, would be 
275 feet. Fig^ires obtained in this way are approximately correct and] 
are sufficient for all practical purposes. 

Certain black figures on the map show surface elevations. In order^ 
to determine the depth to coal Xo. 6, it is necessary only to add to, Of; 
substract from, the surface elevation the figure representing the ele- 
vation of the coal (obtained from the nearest contour line). Foi 
example: Beckemeyer, Clinton County, is about halfway between! 
contours and 50; the top of coal Xo. 6 is therefore 25 feet above 
level. The surface elevation at Bcckemever is 452, and bv subtractini 
as indicated above, the (lei)th to coal is found to be approximately; 
427 feet. Where the coal is below sea level, the altitude must 
added to the surface elevation to secure the depth to coal. 

The absence of contours on the east i)art oi the maj) does not signify 
the absence of coal, but merely the lack of sufficient information 
regarding it. I'ew holes have been drilled in the <leei)er part of the 
basin, because in this territory drilling and mining will be more costly 
and w'ill be undertaken only when the shallower coal is no longer 
available. 
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Strictikk of Distrkt \'Il 

RELATION TO GEXERAL STRlCTrRE OF IIJ-INOIS 

The "Coal Measures" of Illinois occupy a spoon-shajjed basin, its 
<lecj)cst part luring in Hamilton, Wayne, and White counties. The 
long axis of the "sikkui*' passes near Olney in Richland County and 
Lcivingtnn in Moultrie County. The ix)sition of the basin may be 
>een in I 'late III. The district under consideration forms the south- 
western part of the "sjxion". and the general dip is east or north 
towards the main axis of the basin. The dip is not regular but varies 
in direction and degree as sh'>\vn in Plate III. Coal No. 6. the main 
IhmI in the regi«>n. outcrops in the Mississippi River bluffs at an elevar 
tion <»f aUjut 470 feet al>ove sea level. An average eastward dip of 
aU»ut 14 feet [>er mile carries it 3(X) feet below sea level 5 miles east 
of <'entralia. .Marion Countv. 

DryrOI.N ANTKLI.NE 

I'he main modification of the structure is the Duquoin anticline 
named from the town in IVrrv C'ountv near which the fold is well 
developed. West of tt)wn the beds lie almost flat with slight dip 
m»rth and northwest; whereas for >ome distance east of town, the 
castwanl di]) is ,%)0 feet per mile. IV .perly speaking, this one-sided 
it»ld i> a mon'»cline. The toj) or axis extends X. 10"' K. through 
I)u({Uoin to San<loval. Marion ( onnt y. x\k\x\\\ f»f which place it appears 
to lose its identitv. 

RELATION HETWEEN COAL .\0. 6 AND OIL SANDS 

.\ detailed explanation (»f oil and gas accumulation would be out 
of place in this report but it is regarded advisable to mention the use 
• »f the map in determining the ge<»logical structure of beds other than 
the c«»als. In a general way the successive beds were dejx^sited par- 
allel to one another. This ])aralleli>m is not abs »lute. but for prac- 
tical purposes in Illinois it may be a>sumed. After de|)osition. 
pressure was exerted on the strata in certain horizontal directions and 
all of the IkxIs were affected similarly. If the ]K^sition of nne l)ed 
or formation is shown, those alH>ve and below may be regardetl a^ 
having parallel structure. Since the structure of coal N'ri. 6 as shown 
f»n the map represents aim »st e(|ually well the structure of any oil nr 
gas horizons, the map may l>e of u^e in selecting loraiii»n> for drilling 
where the conditions are favt»rable. 

REI^TION OF OIL AND (;AS AlCl' M IIATloN !(» CKOLfH^IC STRrcTlRE 

In Illinois the accumulation of «iil and gas appears to lie contr >lled 
by the anticlines or arches in the beds. lM»r the most part, the rocks 
2-B-ll 
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are saturated with salt water which may be original water from the 
sea in which the beds were deiK)sited, or it may have been fresh water 
that has dissolved mineral salts while percolating through the under- 
ground rocks. It is supposed that originally the particles of oil resulted 
from decomposition of vegetable or animal matter, or both, which lay 
buried at the bottom of a sea under a variable amount of sands and 
clays that now cover the oil-bearing beds. 

In Illinois after the deposition of the oil-bearing rocks and those 
overlying them, and at a time probably corresponding to the uplift of 
the Ozark Mountains, adjustment to pressure resulted in more or less 
bending of the formations into anticlines and synclines. Gravity 
immediately had its effect in causing the general downward movement 
of the water and oil where no greater opposing forces operated. In 
some cases, the water and occluded oil must have moved up the dip in 
response to a higher head of water with which it was connected. 

Not only did the water move up or down according to conditions, 
but the oil tended to rise to the top of the water owing to its lower 
specific gravity. Wherever an upward fold existed in the beds, the 
oil and gas rose to the top of such a fold and was trapped or held there 
under pressure of the water below. Naturally the gas, being lighter 
than oil, rises above the latter and is found in the highest part of the 
fold. In pr .specting for oil, therefore, it is best not to drill in the 
topmost i)art of a dome or anticline, but slightly down dip from the 
axis of the fold, since the top may contain only gas as stated above. 

Some of the folds in Illinois are arches whose axes extend many 
miles; others arc shaped like an inverted saucer in which case they 
are called domes. Between the two forms all gradations exist such 
as elongated domes, anticlines whose axes are not horizontal, and 
terraces of different shapes. 

In a general way, the structural features described below indicate 
the areas in which conditions are favorable for oil and gas accumu- 
lation. A reix^jrt** by Raymond S. Blatchley has covered the relation- 
ship of the areas mentioned below to petroleum, in greater detail than 
is desirable in the i)resent report. 

The areas regarded favorable for oil and gas in the southern part 
of the district have been described by R. S. 1 Uatchley^ and E. W. Shaw. 
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"•Illatchley, Raynnnul S.. Oil lesourcfs of Hoiid, Macou|)i!i, and Montgomery coun- 
ties: 111. Gcol. Survey. Hull. 28. I'M-l. 

"lilatchley, Kaynion<l .S.. Oil iesr>urccs of Illinois: 111. Geol. Survey, Bull. 16, 1910. 

'''Shaw, K. \V., Carlyle oil ficM an<l surrovuiding territory: 111. Geol. Survey, Extract 
Bull. 20, 1912. 
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STRUCTURAL FEATURES 
LIST OP FEATURES 

Of these structural features those designated by an asterisk are 
now <lescribed for the first time: 

1. Ohlman anticline'^ 

2. HiUsboro flat* 

3. Sorento dome* 

4. Ayers anticline* 

5. Carlinville dome 

6. Staunton dome* 

7. Pocahontas anticline* 

8. C'arlyle anticline 

9. Irishtown anticline 

10. Uartelso dome 

11. Hoffman dome 

12. Nashville anticline 

13. \'enedy dome 

14. Darmstadt anticline 

15. White Oak anticline 

16. O'Fallon anticline 

I. OHLMAN ANTKMNE 

The Ohlman anticline is a low arch whose axis extends in a north 
west-southeast direction through the northeastern i)art of T. 10 N., R. 
2 W. S4) far as known, the beds are highest near the \R. corner sec. 
3. T. 10 X., R. 2 \V.. where the coal lies 76 feet alK>ve sea level. I'^rom 
this fxnnt. the beds dip in all directions except northwest, in which 
direction there is probably a gradual rise although details are not 
known. /\t the crest of the anticline the coal is alxnit 35 feet higher 
than in wells located in sec. 10. T. 10 X.. R. 2 \V.. and sec. 26. T. 1 1 X., 
R. 2 \V. Southeast from the crest, the coal drops to a few feet al>ove 
sea level in sec. 12. T. 10 X.. R. 2 \V.. and lies almost flat over several 
><|uare miles south and southwest t>f ( )hlman as shown by the j)ositim 
of the cx>ntour. The anticline is therefore a small structural feature. 

2. inLLSBURO FLAT 

For several miles in all directions fnmi lliIKI)Mn» the <<»al l'e> 
practically flat. On the map the area is shown between the \^J an I 
200 contours. The Ilillsljoro flat c<»vers parts of Tps. 7. 8. and 9 X.. 
Rs. 3. 4. and 5 W. 

It extend.s southward fnun the (hristiau County line t«i WaUh- 
villc and from 4 miles east «>f llillslH>ro to 2 miles cast of Litchfield. 
The total area covered is alK)ut 2(K) s«juare miles. Xear the eastern 
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side of the flat in the vicinity of Hillsboro a narrow elongate dome 
rises 15 to 20 feet above the surrounding structure, but not high 
enough to be shown by contours on the map. The axis of the nar- 
row fold extends through Hillsboro and to a point about 3 miles 
southwest of that city. The fold itself averages 1 mile in w^dth. 
Over the entire Hillsboro flat, coal Xo. 6 lies almost flat at about 175 
feet above sea level. 

3. SORENTO DOME 

Rising above the Hillsboro flat is the Sorento dome. The area is 
shown on the map within the oval-shaped contour marked 200 w-hich 
includes parts of southwestern Montgomery and northwestern Bond 
counties. The highest part of the dome is in the southwestern por- 
tion of T. 7 N., R. 5 W., where the coal reaches an altitude of 250 
feet above sea level. This structural feature belongs to the type 
known as an elongated dome. Its long axis extends northeast-south- 
west, the length of the dome being almost three times its width. In 
the area surrounding the dome the elevation of coal No. 6 varies from 
150 to 200 feet alx)ve sea level. 

4. A VERS ANTICLINE 

Eastward from the south end of the Sorento dome the beds are 
arched into an anticline named from the town of Ayers. The axis of 
the fold extends cast across the north tier of townships in Bond 
County. The anticline is flanked on the south by a decided depres- 
sion near Smithlx)ro and Greenville, where the coal lies from 60 to 
100 feet above sea level. Near Avers the coal reaches an elevation of 
165 feet. From this district it dips northward, but data are rather 
meagre and the exact shape of the north side of the anticline is un- 
known. Toward the east it seems to lose its identity in Fayette 
Countv. 

5. CARLINVILLE DOME 

The Carlinville dome was described in Extracts from Bulletin 20. 
The large contour interval of the present map fails to show the real 
nature of the fold, which is a dome somewhat elongated in an east- 
west direction. The coal in the highest part of the fold lies 379 feet 
above sea level. The axis extends east and west in sees. 7 and 8, 
T. 9 X.. R. 7 \\\, Macoupin County. Gas under a pressure of about 
135 pounds was found in the top of the dome. Three or four wells 
have furnished the gas supi)ly for Carlinville for a number of years, 
hut the ])ressure had fallen to 35 ])ounds in 1911, and there is little 
pr:)spect of any marked increase. At present 10 wells are producing 
about 4() l)arrcls of oil ])er day from the sides of the dome. The 
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sands lie in the base of the "Coal Measures" next overlying the St. 
Ix)Uis limestone or **Rig Lime'* of the driller, the Chester beds being 
absent. 

6. STArS'TON DOME 

Recent levels for which the Survey is indebted to the Chicago 
and Northwestern R. R. indicate a doming of the beds three miles 
northwest f)f Staunton. Macoupin County. The highest part of the 
dome so far as known is in sees. 7 and 18, T. 7 N., R. 6 W., and sees. 
13. 14. and 15. T. 7 N.. R. 7 W. 

7. IHXAHONTAS A NTH LINK 

The shape <>f the Pocahontas anticline is doubtful. Drill holes 
I<Krated in sees. 28 and 32, T. 5 N., R. 4 \V.. indicate that the coal is 
higher than it is south and north of this locality. In sec. 32. T. 5 N.. 
R. 4 W. its elevation is 179 feet al)ovc sea level; whereas in sec. 15, 
three miles north, the top of the coal lies at 76, a condition which 
shows a dip of more than 30 feet per mile. To the south a slight de- 
f>ression exists in the coal in the vicinity of Pocahontas, as shown by 
a drill hole in sec. 8, T. 4 X.. R. 4 \V.. in which the coal is 125 feet 
al)ove the sea. This syncHne appears to be a minor feature, however. 
*iince in the S4)utheast part of the t'>wnshi|) the coal has the same ele- 
vation as in the Pocahontas anticline, in what appears to be the crest 
'»f the Irishtown arch, noted bv K. W. Shaw. The Pocahontas anti- 
dine ap|)ears to lose its identity ca^t of Slmal Creek. 

The descriptions of the structural features listed below are quot- 
ol fr«im E. \V. Shaw.'* 

8. CARLYLE ANTULINK 

The Carlylc anticline or elonfi^ated dome is a very low arch, the central 
line ••{ ^hich extends from the Baltimore and Ohio Railroad about midway 
l^etween Carlyle and Beckemeyer a little east of north for three or four miles. 
The highest part is near the middle, where the r(K'k*i are only a little higher 
than they arc to the north. They are. however, higher than the same hed< t<» 
the east, south, or west and this dip of the rocks in three directinn". away 
from the center of the dome seems to he the most important fact in the devel- 
opment of SU1 oil pool. 

At Carlylc and Beckemeyer and for some distancf s<iuth and south>\evt 
the Herrin coal (Xo. 6) is 15 or 2() feet ahovc the sea; to the east and south- 
east It dips to 50 or 60 feet Ih'Iow the sea level in the \icinit> of Mury North 
ue>t from Carlyle the road rises toward the crntcr of the field whert* it is 
50 to 60 feet above the sea. West from ('arl>lc the coal dips i^i-ntlv again almti^t 
to sea level, but northwest it does not sink so low and it is not known to lir 
within 25 feet of »ca level an\ where northwest of the p<m)I T«» the north and 

"Shaw, K. W., Tlir lailylc ml in lit .m>I "nimiin'lMik' ii«iif«M\ r\ii.i«t« i'..iii lliil' u 
III r,f€A SurYejr. p. 2»-25. 1 012 
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northeast, however, it descends to an altitude of 15 to 20 feet above sea in a 
distance of 2 or 3 miles. 

It may seem remarkable but it is a fact that the shape of the Carl vie oil 
pool does not correspond to the shape of the anticline as it is developed in 
the coal-bearing rock. The place where the coal is highest is well to the north- 
west of the center of the pool ; but when the variable thickness of the strata 
is remembered, the surprising fact is that the outline of the dome in the 
coal-bearing rocks is so near the outline of the pool. Layers of sandstone in 
particular vary greatly in thickness, and it is surprising that when many such 
layers are piled one on top of another the uppermost is so nearly parallel to the 
lowest. 

9. IRISHTOWN ANTICLINE OR STRUCTURAL TERRACE 

In the central part of Irishtown township, 5 to 7 miles north and 2 to 3 
miles east of Carlyle, the coal lies 50 to 70 feet above sea. The details of 
the structure in this vicinity are not known for there are few outcrops and 
artificial excavations which show recognizable strata, but the coal is certainly 
higher than it is midway between this district and the Carlyle anticline, and 
it is considerably higher than the same bed a few miles to the east. Apparently 
there is a low anticline here which plunges and fades out to the east. Two 
wells drilled here in the fall of 1911 obtained no showing of oil. The highest 
known point in the coal in Irishtown township is at the Ohio Oil Company's 
well on the Michel farm near the middle of section 17, but as the sands and 
the coal arc not absolutely parallel to the highest point in the sands may be 
a mile or two away from the middle of section 17. 

Recent drilling in sec. 26, T. 4 X.. R. 4 \V. shows coal Xo. 6 to 
be 163 feet above sea level and it is believed that this area is the west- 
ward continuation of the Irishtown anticline as described by Mr. 
Shaw, although conclusive data are lacking. 

10. BARTELSO DOME 

There is fairly good evidence of a low dome one to two and a half miles 
north and a little east of Bartelso. Five wells have been sunk in the vicinity of 
Bartelso and both the coal and the sands seem to be rising toward a point a 
short distance to the northeast of the town and indications of oil have been 
found. Four to seven miles north and northeast of Bartelso the strata are low 
and probably barren of oil ; but between this place and the town there is possi- 
bility of a pool. 

II. HOFFMAN DOME OR ANTICLINE 

At Hoffman, about 11 miles east of Bartelso, the strata are high, the 
coal according to a diamond drill record being Zl feet above sea, whereas a 
very few miles to the nortiiwcst, norlli, and east, it is below sea level. It may 
(lip to the south also, and if so, the structural feature is a dome; otherw'ise it 
is an anticline, which plun.ms to tiie northeast. In cither case it is well worth a 
test for oil. 

The structure bt-twccn Ibiffman and Bartelso is not known. Most likely 
there is a shallow syncline, but there is a possibilit) of a small arch. 
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IJ. NASIIMM.K ANTKI.IXK 

At Nashville the strata liave a noticcahlo rise to the west, t)iit a mite 
nortli of Ad<licYi1le tliev seem to he 50 feet U>wer. From what is known of 
the **lay'* of the rocks tliere appears to he a hroad hut fairly steep-sided anti- 
cline plnn^inK sli(;htly to tlie nortlieast hut perhaps extending without a break 
northeast to the Hoffman dome. There is some indication that the anticline 
i^ double crested, one crest being southeast and one northwest of Nashville. 
To the southwest the anticline becomes less pronounced. At Oakdale it appears 
to Ikt broad and low, though farther to the southwest toward the Sparta field 
it may liecome higher and steeper. It may be however that this uplift is not 
an anticline but a dome. If so, its position is 2 to 4 miles west of Nashville. 

13. VK.NKDV IWME 

In a deep well near the old town of Venedy about 6 miles southwest of 
Dkawville, the coal is reported to lie at a depth of 212 feet, or 250 feet .ibove 
<^a. Thi^ is higher than it lies in surrounding territory, !)ut the details of this 
dome or anticline are not yet known. 

14. I>AKMSTAI>T A.NTKLl.NK 

The Darmstadt anticline has a northeast-southwest trend, and is somewhat 
irregular. It probably extends northeast to the \'enedy uplift, beyond which 
it appears to l>e double crested ,one crest nmning nearly north to New Memphis, 
and the other northeast to Okawville. The anticline seems to l>e highest near 
Darmstadt, where the coal bed reaches an elevation of 298 feet above sea, 
whereas it is 50 to 75 feet lower to the west, north, and east. It may, or may 
not, be lower to the northeast, and there is a possibility that it is lower to the 
south and is a dome. It is at least a well-marked uplift, flanked on the north- 
we<.t and southeast bv s\nclines, and is one of the most worthv places in the 
region for a test well. 

I^. WHITK OAK A. NTH LINK 

A low anticline plunging gently to the northeast extends in a southwest- 
northeast direction through White Oak, where it i«i unsvmmetrical, the south- 
east limb being rather steep and about 40 feet high, ami the nortlmest being 
less than 10 feet high. It thus has somev\hat the form of a terrace facing 
southeast, but the distinct slope to the northwest makes it an anticline. To the 
^mthwest its limits are not known. It may extend as far as Baldwin. To the 
northeast it appears to broaden and to extend nearlv to Livrly <irovr. The 
highest known point is 6 or 7 miles east and 2 miles north of Marissa. where 
the coal is reported in a test hole to be 2*)5 feet above sea. This is higher 
than the coal lies either to the northwest, northeast, or southeast. Hut, unfor- 
tunately, there is ver>' little information on the position lO" the strata in this 
district, and hence the stnicture is somewhat doubtful. There nia> be a d«>me 
just northwest of the middle of Livel\ <tro\e township, and the autithtie ma> 
\k high or low. steep sided or gently sloping. Hut in an\ lasc, the anticline 
should be tested before adjacent territory One lest has already been sunk 
near White Oak and no oil was found. Another test on this anticline might 
be veiy well located 5 or 6 miles northeast of White Oak. 
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i6. o'fallon anticline 

The O'Fallon anticline was pointed out by R. S. Blatchley.*' 
This anticline extends from Belleville north to OTallon, and thence 
somewhat northeast, where it spreads out and loses its identity in this 
direction. 

CHEMICAL VALUE OF COAL NO. 6 IN DISTRICT NO. VII 

A detailed report on the chemical value of Illinois coals is being 
prepared by Prof. S. \V. Parr for early publication as Bulletin 3 of 
this series, and in view of this fact, it is not regarded advisable to in- ,, 
elude a chemical discussion in this paper. It is the intention, there- '. 
fore, to present only tabulated average analyses for the different jj 
coals of the State so that they may be easily compared. 

In Plate IV the same analyses are presented in graphic form. 

I 

♦I 

1 



'-ni.Hchlvy, R. S., Oil resources of Illinois: Hull. 16. 111. ("Jeol. Siirv., pp. 42-177, 1910. 
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PART II-COUNTY REPORTS 



INTRODUCTION 

It is believeci that the reader can secure most satisfactory infor- 
mation from a report which is divided into units that can be consid- 
ered separately. It is the plan, therefore, to present the facts regard- 
ing the coal resources of Illinois, not only in a general way for a dis- 
trict, but also for each county as a unit. Upon the completion of the 
separate district reports they will be combined into a volume with 
additional papers on features of general importance. 

BOND COUNTY 

Production and Mines 

Production^ in tons, year ending June 30, 1913. . . . 231,999 

Average annual production, 1908 to 1913 143,358 

Total production 1881 to 1913 3,160,126 

The production of coal from P>ond County for the year ended 
June 30, 1912. was slightly more than 3 10 of 1 per cent of the total 
production of Illinois. Only two mines operate in the county — ^the 
Pocahontas Mining Company at Pocahontas and the Northern Coal & 
Supply Comj)any at Sorento. Coal No. 6 is worked in both. 

Tahlk 2. — List of shif^t'ina uiitics, Hand County, igis 

I ..cation ^ ^ 
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Feci Fci't Fi'ct Ft. In. Tons 
1 Pocahontas 

Mininp Co. 1 N K SW' 3 4 4 500 380 120 7 6 139.783 

J Northern Coal 

& Supply Co. .SIC SW 31 7 4 609 385 212 6 .. 92.216 

CoAi.-iiKARiNG Rocks 

'J'hc coal-bearing rocks of r»')n(i County vary in thickness from 
700 to 900 feet. The upper half consists largely of shales and is bar- 
ren of workable coals. Bed Xo. 6 is reached between 370 and ap- 
proximately 460 feet below the surface, and the main coals lie within 



^Statistics from Conl Rtpts.. Til. State Mining Hoanl. 
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a zone 200 feet in thickness, the top of which is represented by coal 
Xo. 6. 

The lower part of the **C'oal Measures" is more sandy, and in the 
vicinity of Greenville considerable salt water is reported from a sand- 
stone of variable thickness which lies at a depth of about 700 feet. 
This sandstme reaches a thickness of almost 200 feet in a few of the 
deep holes, although the average is between 50 and 100. and in some 
places shales are interbedded with the sandstone. 

The sandstones at the base of the coal-bearing beds are productive 
of oil and gas at Carlinville, and were formerly productive at Litch- 
field. Indication of oil and gas are reported from a well in sec. 16. 
T. 5 X.. R. 4 W. owned by the FVoducers Oil Company, the log of 
which is given below. 

Record of Producers Oil Company 
Location— .S\V. 1/4 \K.':i •;cc. 16, T. 5 N., K. 4 W . 

Description of Strata Thickness I^epth 

Feet Feet 
Quatcmar>- system — 
Recent- 
Clay 89 8Q 

Mud. blue 41 \Mi 

rarhoniferous system — 
Penn\\ 1\ anian Series — 
McLcanshoro formation — 

Limestone 10 140 

"Slate" and blue mud 110 250 

Sand (hole full of water) 100 350 

"Slate" 50 400 

Mud, blue 35 435 

<'arl»ondalc formation — 

Coal ( Xo. 6) 8 443 

"Slate" 47 490 

Limestone 20 510 

Shale, blue 105 615 

Tottsville formation — 

Sand, gas 19 634 

Shale, black, and mud M 668 

Sand (show of yellow oil. 2 quarts to 1 }>lil. water) . . 14 <iK2 

Shale, black . . .' 8 690 

Sand 20 710 

Shale 20 730 

Sand 10 740 

Shale, black 10 750 

Mud, white 28 778 

Sand, pebbles (l/i bailer of oil at 778 feet. 4 bailers 

of water second screw at 785 feet) 20 798 

"Slate- 12 810 

Shale 10 820 
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Description of Strata Tliickness Depth 

Mississippian series Vcct Feet 
Chester group- 
Red rock, cave 20 840 

Limestone shells 3 843 

Red rock 10 853 

Sand 5 858 

Shale 57 915 

"Slate." white 25 940 

Limestone 3 943 

Red rock 17 960 

Sand (hole full of water) 15 975 

Red rock, cave 7 982 

Sand 6 988 

Red rock 10 998 

Limestone 5 1003 

Sand (water) 10 1013 

Red rock, cave 2 1015 

Sand 10 1025 

Osage and Meraniec ("big lime") groups — 

Limestone (hole full of water at 1,040 feet) 480 1505 

"Slate" 15 1520 

Limestone 8 1528 

Kinderhook and Upper Devonian (?) shales — 

"Slate" and shells 490 2018 

Silurian system — 

Alexandrian limestone — 

Limestone 30 2048 

Ordovician system — 

Maquoketa shales — 

"Slate" and shells 70 2118 

Kimmswick-Plattin (Trenton) — 

Sand and limestone, hard (no oil) ^1 2150 

Limestone 5 2155 

Well completed February 24, 1911 

The lowest beds of the "Coal Measures" overlie a series of inter- 
bedded thin limestones, sandstones, and shales, some of the latter be- 
ing distinctly red. The series, known as the Chester, attains a thick- 
ness of about 300 feet in Bond ('ounty, but tow-ard the western side of 
the county it thins and in places is not more than 100 feet thick. 

The following logs arc published to furnish detail regarding the 
character of the coal-bearing rocks: 

Log of Bond County Cas Cowf>any Well 

Location — Sec. 22, T. 5 X., R 3 W. 

Description of Strata Tliickness Depth 

Fcei Feet 

Soil and clay, yellow, soft (water) 90 90 

Sand and gravel, brown, soft (water, fresh) 70 160 

Lime, white, soft 2 162 



Description of Stratii 

Sand, srrcn, soft 

Lime, blue, hard 

"Slate." hiack, soft (fresh water) 

"Slate." l>lue. soft 

I.ime. wliite. soft (fresh water) 

"Slate." while, soft 

Sand, while, soft. loo«e (salt water).. 

"Slate," white, soft 

"Slate," blue, soft 



Mud. jellow, soft 

Lime, white, hard 

Coal (Xo, 6). black, soft 

"Slate." black, soft 

I.ime shells, white, hard 

Sand, white, soft 

Coal. bUck, soft 

"Slate." white, soft 

Shale. Mack, soft 

Shale, brown, soft 

I Jme. blue, very hard 

Coal, black, soft 

Sand, white, toft (some water) 

Shale, brown, sandy and siift 

Sand, white, soft (3 had hulrs) 

Mud. black, soft (hole full water). . 

Lime. blue, hard 

"Slate," S« 

Lime, while, hard 

"Slate" and lime shells, white, hard.. 

Mud, black and soft 

"Slate," white, pink, soft 

Red rock, soft 

<»K»I blossom, black, soft (wattr)..., 

"Slate." white, soft 

"Slate." black, hard 

Red rock, red. soft 

"Slate," black, hard 

iBm 

EWS 



"Slate," black, cave . 



"Slate." black, hard 

Sand <ltt Lindley), white soft (Ras at 935 t" <M(» . . 

"SUte." bbck. soft (water at 9S0) 

Sandy lime, white, hard in bollnm. lop '><<ft 

"Slate," while, soft 
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Description of Strata Thickness 

Feet 

Sand lime, brown, ver>' hard 10 

"Slate," white, soft. . . ' 12 

Red rock, red, soft (gas at 1049) 15 

"Slate," black, hard (gas at 1052) 8 

Sand, (2nd Lindley), white, hard 6 



Depth 
Feet 
1013 
1025 
1040 
1048 
1054 



Record of Lumaghi Coal Co. 
Location— SW.54 SW.54 sec. 26. T. 7 N., R. 4 W. 



Description of Strata 



Sand, gravel, clay, lime 

Fire clay 

Lime, sandy 

Lime, hard, brown.... 

Shale, blue 

Shale, black 

Fire clay 

Shale, light 

Coal 

Fire clay 

Shale, light 

Lime, sandy 

Shale, sandy 

Rock 

Shale, light 

"Slate," black 

Lime 

Shale, blue 

"Slate," blue 

Coal 

Fire clay 

Sandy shale 

Shale, light 

Lime, sandy 

Shale, light 

Shale, red 

Shale, yellow 

Shale, blue 

Lime 

Clay, blue 

"Slate," black 

Coal (No. 6) 

Fire clay 

Lime 



Thickness 


Depth 


Ft. In. Ft. 


In. 


82 


82 


• • 


8 


6 90 


6 


9 


6 100 


1 

• • 


8 


6 108 


6 


1 


6 110 


• • 


1 


111 


• • 


11 


122 


• « 


15 


137 


1 

• • 


2 


6 139 


6 


3 


6 143 


■ • 


27 


170 


■ • 


4 


174 


• • 


8 


182 


• • 


4 


186 


• • 


25 


211 


• • 


1 


6 212 


6 


2 


214 


6 


12 


226 


6 


9 


6 236 




2 


238 




2 


240 




82 


322 




20 


342 




4 


346 




6 


352 




2 


354 




4 


358 




13 


371 




10 


381 




4 


385 




2 


387 




7 


9 394 


9 


• • 


5 395 


2 
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Record of II. R. Amcling, hole So. i 
1-ocation— Center SW.J4 SE.^ sec. 12. T. 6 X., K. 5 \V. 

Description of Strata Thickness Depth 

Ft. In. Ft. In. 

Clay, yellow 7 7 

Sand and clay 9 16 

Shale, brown 2 18 

Shale, dark 7 25 

Sand<itone 2 27 

Shale, dark 59 86 

Limestone, gray 7 6 93 6 

Shale, black 31 124 6 

Coal 1 125 6 

Shale, dark 52 6 178 

Limestone 4 182 

Shale, dark 39 221 

SandMonc, soft 13 234 

Shale, dark 81 315 

Shale. re<l 1 316 

Shale, blue 8 324 

Shale, mixed 11 335 

Limestone 4 339 

Shale, dark 15 354 

Coal 1 355 

Shale, dark 13 368 

Limestone decomposed 3 371 

Limestone 3 374 

Coal, no cores 4 378 6 

Coal 1 379 () 

Shale, dark 5 .W 6 

Shale, gray 7 2 391 8 

Shale, dark 18 409 8 

Shale, blue 3 4 413 

Sandst<me. gray 1 3 414 3 

Shale, dark... 2 416 3 

Shale, gray 4 9 421 

Shale, light blue 25 44<> 

Shale, dark M* 482 

Geologic STRrcTiRE 

The geologic structure of the beds as indicated by the |X)sition of 

ci>al So, 6 has been described in a general way on page 33. I^)nd 
County contains parts of four major structural features — S >rento 
dome, Ayers anticline. Stubblefield anticline, and the Irishtown anti- 
cline. 

Coat No. 6 lies highest above sea level in the extreme northwest- 
ern corner of the county where its altitude is between 200 and 250 feet 
above sea level. The general dip to the S'>uth and east carries the 
coal 20 feet below sea level in the southeast corner of the count v. 
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Despite the dip. the depth of the coal beneath the surface does not in- 
crease regularly because the surface slopes gradually toward the south 
and east and counteracts the effect of the dip. 

The Ayers anticline already described lies in the northern part of 
the county, its axis extending almost east and west through T. 6 N., 
Rs. 2, 3, and 4 W. 

Four miles north of Greenville coal No. 6 is 165 feet above sea 
level or about 80 feet higher than at Greenville. The coal continues 
low to the west and at Old Ripley averages 75 feet above sea. From 
this place the beds rise towards the south, and coal No. 6 reaches an 
altitude of 179 feet in the NE. cor. sec. 32, T. 5 N., R. 4 W. on the 
Stubblefield anticline. There appears to be a depression of minor im- 
portance between the fold named immediately above and the Irish- 
town anticline. The axis of the latter extends northwest-southeast 
through the southeast part of T. 4 N., R. 4 W. and the southwest 
part of T. 4 N., R. 3 W. 

The structure in the southeast quarter of the county is character- 
ized by a gradual dip in this direction. The elevations of the coal in 
the southwest corner of the county were computed by J. A. Udden 
from surface outcrops of limestone and it is possible that the degree ol 
dip to the south is somewhat exaggerated. 

Coal No. 6 

Coal No. 6 is commercially the most imptirtant bed in the county. 
So far as known, it is present under the entire county except a few 
sections in the eastern part of T. 6 X., R. 5 W. Tt appears to be ab- 
sent in sec. 23. and is represented by a 1-foot bed in sec. 24. This 
"spotty" territory is part of a larger area shown on Plate I in Chris- 
tian, Montgomery, and l^ond counties, in which coal No. 6 is ex- 
tremely irregular and ''pockety." Many holes show it to be absent, 
whereas others indicate a normal thickness. It is believed that this 
development is the result of topographic conditions at the time the 
coal was being deposited. An irregular arm of land, rising here and 
there slightly alx^vc the level of the swamp in which the vegetal mat- 
ter was growing, and having the general outline indicated on the map, 
would cause such an irregular al)sence of coal. 

Another and equally reasonable theory attributes the absence of 
the coal t) erosion after deposition. In some holes which do not show 
coal \o. 6, the normal limestone cap rock also is absent. It is prob- 
able that after the deposition of the coal of some of the overlying beds, 
this part of the State existed as a land surface upon which the drain- 
age cut channels to varying depths and locally removed the coal com- 
pletely. The following log illustrates such a condition. 
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Record of 11. H. Amcling hole \o. j 
Location— Sec. 23. T. 6 N., R. 5 W. 

Drscription of Strata 

i lay 

Sand 

Clay 

Shale, blue 

Shale, sandv 

Shale, sandy, with streaks of sandy 

limestone 

Shale. Kray. sandy 

Shale, dark 

I jmcstone, jjray 

Shale, Mne 

Limestone, uray 

Shale, dark 

Shale. Mack 

Shale, jrray 

Shale, uray. with Mack •itreakv 

Shale, sandy, gray 

Shale, uray, with streaks of brown limr 

stone 

Shale, dark gray 

Toal ' 

Shale, dark uray, sand\ 

Sand, pray, streaked ^\ith shalr 

Limestone, pray 

Shale, dark 

Shale, dark, sandy 

Sand, w bite 

Shale, dark, sandy 

Sand, white 

Shale, dark 

Shale, variegated 

Shale, dark 

Limestone, pray 

Shale, dark 

Shale, blue 

Streaks of blue shale, pray lime^itone 

and white sand 

Sand, white (place of coal No. (») 

Shale, dark, sandy 

Sanil, white 

Shale, dark 

Sand, white 

Sand, white, with streaks of coal 

Shale, dark, sandy 

Sand, white 

Shale, dark sandv 



Thickness 


I )epth 




I't. 


In. 


It. 


In. 


14 


m m 


14 


• ■ 


2 


, , 


16 


• • 


8 


, , 


24 


.. 


8 


. , 


U 


, , 


• • 


10 


^2 


10 


9 


2 


42 




12 




54 




17 


, 


71 


, 


6 


, , 


77 


, , 


19 


, , 


9() 


. , 


(i 


10 


102 


10 


1 


2 


104 


, , 


1 


<} 


105 


(» 


16 


(} 


122 


• 


14 




136 


, 


15 


■ ■ 


151 


- • 


15 




lfj6 




2 


2 


U)8 


2 


, 


10 


169 


, 


27 




19f, 




.S 


10 


1<W 


10 




« 


200 


6 


M) 


() 


231 


, , 


10 


, 


241 


^ 


25 


. 


2U) 




7 


, 


273 




32 




M)S 




7 




312 




15 




^27 




2 




,^2") 








334 


(i 


1 




3.V» 




4 


• 


.V40 


■ 


2<) 




,V.O 




10 




370 




• 




.^75> 




5 




M) 




3 




.W 




.^2 




415 




10 




425 


. 


3 


. 


42K 




IX 




44/> 








451 
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With the exception of the southeast quarter 'of the county and the 
small area mentioned above, coal No. 6 averages 7 feet in thickness, 
which is the average for the coal in the district. Nine holes in the 
eastern half of T. 5 N., R. 3 W. in the vicinity of Greenville show an 
average thickness of 3 feet 2 inches for coal No. 6. At Smithboro in 
the next township east it is 3 feet, which is the thickness reported in 
two holes located in sees. 20 and 35, T. 4 N., R. 2 VV. 

Coals below No. 6 

Most of the prospect holes are stopped in the fire clay underlying 
coal No. 6, hence this coal is fairly well known ; whereas those below 
are but little explored. Tests in sec. 12, T. 6 N., R. 5 W. were con- 
tinued 120 feet below coal No. 6 without passing through any other 
commercial coal. One log in this section shows streaks of coal 50 feet 
below coal No. 6, and another reports a 6-inch bed 105 feet below the 
same horizon. About 20 holes have been drilled for oil in Bond 
County, and in only 6 of these are noted coals other than No. 6. It 
must be remembered that the oil prospects are made by the churn 
drill, and measurements are not so accurate as with the diamond drill. 
Since the main interest is oil, the resulting coal data are probably in- 
accurate, but they comprise the best available information for the beds 
below coal No. 6. 

Although all of the holes in which lower coals are reported are 
in the vicinity of Greenville, correlation of the different beds is a diffi- 
cult matter owing to the variability of the intervals between the coals. 
In sec. 9, T. 5 N., R. 3 \V. a 6K>-foot bed is reported to lie 200 feet 
below coal No. 6 at a depth of 625 feet. A 6-foot bed is noted oc- 
cupying the same position at the same depth in sec. 26 of this town- 
ship. A similar bed is reported in sec. 22, 180 feet below coal No. 6. 
It is possible that this bed rei)resents No. 2 and that the interval be- 
tween coals Xo. 2 and No. 6 is somewhat less than to the south. In 
sees. 22 and 26, T. 5 N., R. 3 W. a bed of coal from 3 to 4 feet thick 
is found from 60 to 70 feet below No. 6. This bed is probably to be 
correlated with coal No. 5 which is mined in the Springfield region. 
In sec. 23 a 5-foot bed is reported 100 feet below coal No. 6. It is 
not represented in any of the other logs and its correlation is doubtful. 

CLINTON COUNTY 

Production and Mines 

Production in tons, year ending June 30. 1913 1,036,303 

Average annual production 1909 to 1913 1,020,373 ^ 

Total production 1881 to 1913 16,032,809 ' 
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Clinton County ranked 17 in 1913 having a production of 1.7 per 
cent of the entire Illinois output. Five shipping mines were in opera- 
tion, all working coal No. 6. 

Table 3. — List of shipping mines, Clinton County, igijf 

Location ^c , <o 



o 






■- 2rx ?^ i!— «ro ^o >js Po 






O "3 U 



7. \^ X Ji^ S" , <" <- ' CU- 

/•><•/ FtV/ /'Vt*/ Ff. /ri. 7t>»u 
1 Southern Coal, 
Coke & Min- 
im Co. 9 NW SW 17 1 5 454 319 135 8 .. 367.619 

J Brecae-Trenton 

Mining Co. Kast .. NK 22 2 4 450 400 50 7 6 236.885 

J North Breesc 
Coal Mining 
Ca North SW NK J.? 2 4 442 392 50 7 b 235.096 

4 Consolidated 

Coal Co, Wett NE 2\ 2 4 457 394 63 7 6 120.186 

5 Breesc- Trenton 

Mining Co. Buxton .. ' NE Jl 2 3 458 432 26 8 .. 76.517 

C()AL-BEAR1N(; KoCKS 

The coal-bearing rocks of Clinton County, which arc covered by 
an average thickness of ICX) feet of drift, vary in thickness from 500 
to 1000 feet, the larger sections lying in the eastern part where the 
eastward dip has been effective in carrying all of the beds dee|)er l>e- 
neath the surface. The Shoal Creek limestone, which is descril)ed on 
page 25. is well exjxjsed along Shoal Creek and its tributaries. It 
apfiears to be fairly persistent over the county east of its boundary, 
and lies from 250 to slightly more than 300 feet alK)ve coal \o. 6. 

Xo coals of commercial im|X)rtance exist alK)ve No. 6. A thin 
bed from 150 to 180 feet alnnc coal Xo. 6, is noted in places. This 
bed, which is seldom reported to be more than 15 inches thick, is 
probably to he correlated with coal Xo. 8. Scattered records show a 
thin bed representing coal Xo. 7 l^etween 25 and 35 feet above coal 
Xo. 6. It contains bands of **slate" and sulphur amounting here and 
there to definite partings and separating the l)ed into at least two 
benches. In sec. 12. T. 1 X., R. 1 \V. the entire bed measures 2 feet 
8 inches, but its average is lietween 1 and 2 feet. 

Most of the logs show a limestone of varying thickness immediate- 
ly overlying, or slightly al)ove, coal X(^. 6. In places the limestone 
rests on the coal, but in most places a shale of varying thickness in- 
tenrcncs. The Buxton mine at Heckemever has black shale rcH>f which 
attains a thickness of 4 feet, although here and there \t \s ;vV\scw\, ^tvv\ 
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the limestone immediately overlies the coal. Typical sections in this 
county show a dark or black shale of variable thickness containing 
"niggerheads" and forming the roof of the coal. Above this is a 
limestone which may be separated into two or more benches, the com- 
bined thickness averaging less than 10 feet. 

The following logs are from holes in different parts of Clinton 
County : 

Well Record of Gcrmantown Flour Mills 
Farm and well — Schurman No. 1. Location — Sec. 8, T. 1 N., R. 3 W. 



Description of Strata 



Soil 

Clay, sandy 

Sand and gravel, partly cement 

Clay, blue, gravelly 

Shale, blue 

Limestone 

Shale, blue 

Shale, black 

Shale, dark; one hard layer 

Coal, bony 

Coal . . . .' 

Shale, soft, light 

Shale, sandy 

Shale, blue 

Shale, light 

Shale, sandy 

Sandstone 

Sandstone, coal parting 

Shale, blue 

Sandstone 

Conglomerate 

Shale, blue 

Shale, dark 

Shale, dark blue, hard bands. . . , 

Shale, gray 

Shale, dark blue, hard bands... 

Shale, black 

Clay shale 

Limestone 

Shale, blue 

Shale, black 

('lay shale 

Limestone 

Shale, blue 

Coal, bony 

Clay . . . .' 

Coal, bony 



Thickness 



Ft. 
1 

19 

30 

30 

1 

6 

2 

2 

10 



7 

19 
28 
13 

4 
25 

5 
19 

4 

6 

7 
5 

16 
31 

1 

3 

10 



4 
1 



In. 



6 
6 

7 
9 
8 
2 
4 
6 



6 
10 



3 



3 

3 



9 
6 
6 
6 
/ 
11 



Depth 



Ft. 

1 

20 

50 

81 

82 

88 

91 

94 

104 

104 

105 

112 

131 

159 

172 

221 

246 

251 

270 

275 

281 

281 

288 

294 

310 

341 

342 

343 

346 

356 

357 

363 

369 

374 

375 

380 

381 



In. 



7 
4 

> • 

2 

6 



6 
4 
4 
9 
9 



3 
3 
3 



6 
1 
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[description of Strata 

Oay shale 

Limestone 

Shale, dark 

Limestone 

Shale, dark 

Limestone 

Shale, dark 

Limestone 

Shale, dark 

Limestone 

< 'oal 

"Blue band" ^ No 6 

< oal 

<"lav 



Thickness 


Depth 




I't. 


In. 


Ft. 


In. 


4 


m • 


385 


a • 


7 


6 


392 


6 


3 


6 


396 


, , 




• • 


397 


• 




4 


398 






• ■ 


401 






, , 


4(M 






, , 


405 






, , 


408 






(} 


409 


10 






415 


10 


, , 


1 


415 


11 




K 


417 


7 




5 


419 


• • 



Well record of Gibson and i'citcli 
Farm and v,v\\ — C. X. Dunn, Xo. 1, 

Ucation— XK.i/:^ XF-:.»:i sec 1, T. 1 X., R. 1 W. 

l>e«cription of Stral;» Thickness 

feet 

' "lay and sub soil .\4 

< »ravel (» 

"Slate" 21 

I.ime, very hard 15 

"Slate" 49 

IJme. ver> hard 15 

"Slate" and lime shells 405 

Lime, ver>" hard, cap rock 31 

<"oal ( Xo. 6) 6 

"Slate" 63 

«\>;d (X... 5) 4 

"Slate" and thin lime shelN \U) 

L'pper s;dt water sand 40 

"Slate" and thin lime shells 180 

Sand ( water) 115 

"Slate" and lime shells 100 

Sand (water) 110 

Red Rock (cave) 10 

Limestone 11 

Oil sand 11 

Sand (water) from W-1422 

limestone 1<»2 



1 )epth 

feet 
34 
40 
61 
76 

125 

140 

545 

576 

582 

M5 

649 

815 

855 
1035 
1150 
1250 
LVjO 
1370 
1374 
LW5 
1520 
1<»82 
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Record of Trenton Coal Co., well So. i 
Location — sec. 29, T. 2 \., R. 5 W. 



Description of Strata 



Thickness 



Pennsylvanian series — 

Clay, yellow 

Clay, blue 

Shale, blue 

Shale, sandy 

Shale, sandy 

Sandstone, shale partings 

Sandstone 

Shale, blue 

Sandstone 

Sand and lime mixed 

Sandstone 

Conglomerate 

Shale, blue 

Lime shale 

Shale, blue 

Shale, blue, and lime pebbles. 

Limestone 

Limestone, ver>' hard 

Shale, soft, blue 

Limestone 

Shale, sandy 

Shale, blue 

Coal, shaly ., 

Coal (No. 6) 

Fire clay 

Limestone 

Clay, shale, lime, pebbles... 

Lime shale 

Sandstone 

Shale, blue 

Limestone 

Shale, black 

Coal (No. 5) 

F'irc clay 

Sand shale 

Lime shale 

Limestone 

Shale, blue 

Shale, blue 

Slate, black 

Coal 

Shale, blue 

Shale, blue 

Limestone 

Shale, black 

Fossiliferous 



Ft. 
22 
20 

1 

2 
55 
22 
47 

2 
26 

2 
14 

15 
7 

20 
3 
2 
5 
6 
4 
8 

34 
2 
5 
2 
5 
2 
2 

4 

20 

1 

2 
2 

13 
3 

27 
1 



In. 



24 
2 



6 
8 
8 

7 



4 
10 

5 
5 



3 

9 

8 

10 



6 
6 
6 
6 

4 
6 
2 
4 
8 
9 
3 
4 
8 
6 
6 



Depth 



Ft. 
22 
42 
43 

45 
100 
122 
169 
171 
197 
199 
214 
214 
230 
237 
257 
260 
262 
267 
274 
278 
287 
321 
323 
328 
331 
Z^ 
339 
341 
346 
366 
367 
370 

yi2 

2,7Z 
386 
389 
389 
417 
419 
420 
420 
445 
446 
448 
448 
449 



In. 



6 

2 

10 



4 
2 

7 



8 
6 
6 



4 
10 
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Description of Strata 



Thickness 



Depth 



It. 

Shale, black 3 

Coal 5 

Coal 1 

Fire clay, soft 1 

Clay shale 5 

Shale, black 

Coal, Inmy 1 

Shale, soft 1 

Coal, lK)ny 9 

Shale, soft dark 10 

Shale, blue 68 

Sandstone 8 

Shale 

Coal 1 

Clay shale 3 

Shale, blue 4 

Sandstone 19 

Mi^sissippian series — 

Chester formation (upper part) — 

Limestone 

Limestone 11 

Sand shale 8 

Sand and lime mixed 9 

Clay shale 

Limestone 

Shale, red and blue, lime bands 4 

Shale, red 

Shale, blue 13 

Limestone 9 

Limestone shale mixed ^ 



In. 
3 



2 
6 
9 
2 

5 

2 
10 



2 

mm 

/ 

3 



4 
10 
6 
4 
6 
6 
4 
8 



Ft. 
452 
452 
454 
455 
460 
460 
462 
463 
464 
475 
543 
551 
552 
553 
556 
560 
579 



580 
591 
599 
ri08 
609 
609 
614 
614 
628 
637 
641 



In. 
3 
8 
3 
3 
5 

11 
8 

10 
7 



9 



4 
2 

8 
6 
4 



The record just alx)ve shows no liniestone or l)lack shale near the 
coal. Such a condition is not rare. aiiJ is attributed to erosion after 
the deposition of part of the roof materials. More details will be 
^ven in the discussion of coal No. 6. 

The coal-bearing rocks extend from 300 to 600 feet below coal 
No. 6, the variation in thickness being due to the dei^sition of the low- 
est Pennsylvanian sediments on a former land surface which was com- 
posc<l of hills and valleys larger than those of Illinois today. As a 
rule the lowest 200 feet of **Coal Measures'* is more sandy than the 

m 

upper part of the section. The Pottsville formation at the base av- 
erages 160 feet at Carlyle and thickens towards the south. It is com- 
posed of sandstones interbeddcd with shales. The sands arc gener- 
ally porous, and over most of the coimty the Pott.sville is known as 
the "salt sand/' because of the large amount of salt water containe<l. 
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The coals of commercial importance lie in a zone 250 feet thick, 
coal No. 6 being at the top. Most of the available logs for Clinton 
County are records of churn-drill holes bored in prospecting for pe- 
troleum. The data regarding the coals are rather meagre, especially 
ior those below coal No. 6, which is mined and well known. These 
beds will be described so far as known under the subject "Coals be- 
low No. 6". 

The "Coal Measures" overlie a series of limestones, shales, and 
sandstones known as the Chester group, which varies in thickness in 
Clinton County from 300 to 600 feet, and contains the producing oil 
sands at Carlyle. This series is most easily recognized by the pres- 
ence of red shales, or "red rock" of the driller. These shales should 
not be confused with those lying in some places from 20 to 50 feet 
above coal No. 6, mentioned earlier in this report. The Chester con- 
tains no commercially valuable coal, and prospecting for this material 
should be discontinued upon reaching these beds. If identification is 
difficult, the detailed log of the well, or better still, samples from each 
screw (in the case of churn drilling) should be sent to the State Geo- 
logical Survey. This office will be glad to make proper correlations 
and to advise the operator of the position of his drill in the strati- 
graphic section. 

The following log is typical of the relation of the "Coal Measures" 
to the underlying Chester. 

Well record of Siva Oil Co. 

Location— \W.'4 sec. 5. T. 2 N., R. 5 W. 

Description of Strata* Thickness Depth 

Pennsylvanian scries — Feci Feet 

Clay 43 43 

Lime 5 48 

Shale, sandy 7 55 

"Slate" . . .' 30 85 

Lime 8 93 

"Slate" 124 317 

Lime 6 223 

"Slate" 93 316 

Red rock 4 320 

"Slate" 15 335 

Lime 10 345 

"Slate" 5 350 

Coal CNo. 6) 7 357 

"Slate" 39 396 

Lime 2 398 

"Slate" 86 485 

Lime 5 490 

"Slate" 70 560 

Shale, sandy 87 647 
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DcMription of Strata Thickness iXptli 

r'cc$ I'Ct't 

"Slate" 13 660 

Sand 12 672 

"Slate" 10 682 

Mi!«si«»sippian Series — 

Chester group (upper part) — 

Lime 18 700 

"Slate" 8 708 

Red rock 14 722 

"Slate" 10 732 

I jme 25 757 

"Slate" 18 775 

Lime 12 787 

"Slate" 15 802 

Lime 30 832 

"Slate" 35 857 

Sand 9 866 

"Slate" ()8 934 

Red rock 9 943 

Lime 10 953 

Red rock 959 

"Slate" 51 1010 

Sand 120 1130 

"Slate" 10 1140 

Lime 11 1151 

Geologic STRrcTiKi-: 

C linton County lies on the west side of the Illinois coal basin, and 
the most noticeable feature of the geologic structure is a general east- 
ward <lip of the beds as shown by the attitude of coal Xo. 6. Along 
the western side of the county this coal is 180 feet alxn'e sea level; 
whereas on the eastern side it is as much as 150 feet below the sea. a 
ditlerence of 330 feet. The eastward dip is not regular, but is inter- 
rupteil by gentle fohls, at least (>ne of which has proved to be of eco- 
nomic im|K>rtance. The (arlyle anticline described in Part I raises 
c«»al Xo. 6 to an elevation of 60 feet alH)ve sea level in the northwest 
corner of the Carlyle oil field. The axis of this fold extends north- 
west-southeast and differs in this respect from the axis of the fold in 
the oil sands 600 feet below the coal. The conditio »n is due lo the lack 
of parallelism Ixitween the sands and the coal. The coal i> higher 
al 'ng the axis than to the north, east, or south. 

The axis of the Irish town anticline enters the county alxuit the 
center of the north line of T. 3 X., R. 3 \V., and extends a little south 
of east, until the fol<l loses it> identity in T. 3 X., R. 2 W. In sec. 17 
of this township the coal is 7^ feet al>ove sea level. 50 feet higher than 
in holes 4 miles to the north or south. 
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Several holes clrilled by the Siva Oil Company in sees, 13, 24, and 
25, T. 2 N.. R. 5 W. are difficult to correlate with other holes in the 
vicinity. The coals are thin and irregidarly dcvelojicd in the different 
holes, and no definite structure is suggested. It was thought by some 
that because the main coal was found considerably higher above sea 
level in these holes, a dome had been proved to exist. It is believed 
by the author that faulting is responsible for the discrepancies, 
although the exact nature of the movements has not been determined. 

The coal lies 60 feet above sea level in the northwest comer of sec. 
7, T. 1 N., R. 3 \V., one mile northwest of Barteiso. This altitude for 
coal No. 6 indicates that a dome exists, since the coal is lower in all 
directions from this point. 

At Hoffman the top of the coal is 43 feel above sea level, almost 
as high as at Rartelso. U miles west, although the regidar east dip 
would carry the coal much deeper. The rocks here are higher than 
to the west, north, or east. Their position to the south is not known. 
A wide shallow syncline appears to exist Iwtween Barteiso and Hoff- 

With the exception (if the Aviston area, the structure appears 
to be fairly regular and free from major faulting.' 

Several small fault.'; exist in mine N'o. 9 of the Southern Coal 
and Mining Company. X\\". ;i SE. .'-j sec. 17. T. 1 N.. R. 5 \V. A 
few of these dislocations have been traced almost a mile. They trend 
from east-west to northeast- south west and appear to split at different 
points. Figure 6 represents two persistent faults on the east side of 
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the mine. They arc northeast-southwest fractures, along the north- 
west side of which the strata have dropjjcd alx)Ut 8 feet, practically 
the thickness of the coal. Other than a slight shattering of the coal 
near the fracture, the effect is small and consists in causing steep 
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grades for haulage. Small faults of a similar character were found 
in the West mine at Trenton. 

Small irregularities in the dip exist in most of the mines and arc 
known to the miners as "sags" and **hills". They consist of dips 
which a>ntinue comparatively short distances, and then change to the 
opposite direction. Figure 7 shows the track profiles (approximately 
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Fig. 7. — Track profiles in parts of Southern Coal, Coke and Mining Co., 
mine No. 9, New Baden, Clinton County. 

the base of coal) in parts of the New I'aden mine. I>ocal hills and 
valleys give a relief of 15 feet to the coal in a distance of 400 to 800 
feet and the irregularity of the dij) i*; well illustrated in the cut. These 
features ap})ear to have no definite trend and may be related to the 
fl«x>r u[x>n which the original vegetal matter was deix)sited. It is 
(liflficult to believe that regional movements have produced features 
s » small in extent. 

The chief effect <>f these irrcgidar di])s is additicmal haulage 
expense. In a few mines in the State, as in the Jeffrey mine near 
Herrin. the hills are so steep that the maintainance of a <;uita!)le grade 
for the track requires more than ordinary expenditure. Xo serious 
difficulty of this kind is reported in Clinton County. 

CoAi, No. 6 

DI.STkllUTIO.N .\NI) DKrTlI 

Coal No. 6 (**blue band") is represente<l throughout the entire 
county, although its thickness varies. It is nearest the surface on 
the western side of the county where it lies at a depth of 320 to 350 
feet. Its gradual east dip carries it to depths l)etween 500 and 575 
feet in the eastern part of the county. The arching of the becls in 
the vicinity of Hoffman coimteracts the effect of the regidar east dip 
and brings the tx>al almost 1(X) feet nearer the surface than would 
otherwise l)c cxjHJcted. 

The deei>est .shaft in the county, that of the Ureese-Trenton 
Mining C*om|)any*s Ihixton mine at Ileckemeyer reaches the U»ttoin of 
ci>al Ni>. 6 at 440 feet. \' rtunately sufiicienl drilling has been dtuie 
to enable one to outline the areas of thin coal with svuwe ^wvr^cviss, N\ 
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present mining operations are carried on at New Baden, Breese, and 
Beckemeyer, the mines being located along the railroads and in areas 
where the coal averages 7 to 8 feet in thickness. 

THICKNESS OF COM. NO. 6 

In an irregularly shaped area of about 35 square miles in the 
vicinity of Aviston (see Plate I in pocket), coal No. 6 is either absent 
or much below normal thickness. In this area 8 holes give an average 
thickness of slightly less than 3 feet for this bed. It should be 
remembered that most of these holes were made by the churn drill 
and that the measurements are not uniformly accurate. However, it 
is certain that the coal does not attain its normal thickness and it is 
probable that this area is the southward extension of the more or less 
barren area at Highland, Madison County, and n'>rth in parts of 
Montgomery and Bond counties, described earlier in the report and 
more in detail in the reports for the counties named. In Clinton 
County, this area is roughly rectangular, its long axis extending about 
N. 30° W. through the town of Aviston, which is near the center of 
the area. Its length is about 8 miles in Clinton County and its average 
width, about 4 miles. A drill hole located in sec. 34, T. 2 N., R. 4 W. 
is the onlv one in which coal Xo. 6 is absent ; in the others it is nierelv 
much thinner than normal. 

Another roughly rectangular area of thinner coal approximately 
100 s(juare miles in extent lies in the eastern i)art of the county. Its 
width is about 8 miles, a little greater than the distance from Carlyle 
to Hoffman, and its long dimension in Clinton County is about 14 
miles (see Plate I). So far as known definitely from present data, 
the southern boundary' of this area is rei)resented by a line connecting 
Carlyle and Hoffman, and its long axis extends about N. 15° E. 
through the north line of the county. It is entirely probable that this 
area of thinner coal continues t > the south through Washington 
County, into Perry, and across the line east into Jefferson County, but 
drill holes are too scattered to permit the safe drawing of definite 
boundaries for thick and thin coals in the counties just mentioned. 
Even in Clinton Countv the line is tentative and will no doubt be 
changed by the results of future drilling. It is probable that small 
areas will be found inside the boundaries indicated where coal No. 6 
reaches its normal development, but available information indicates the 
probable irregular nature of the coal within such lines. 

To the west and southwest of the ''s])otty" area near Aviston 
the coal varies in thickness from 5 feet to 8^ j feet, the average being 
6 feet 10 inches in 8 holes scattered over the western i)arts of Tps. 1 
and 2 X., R. 5 \V. In the central part of the county, between the 
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two areas of thinner coal, its average thickness is 7 feet. This area 
c>ntains the mines at Beckemeyer and at Breese. In mine No. 10 
€ii the Southern Coal and Mining Company at Germantown coal No. 6 
ranges in thickness from 4 feet 6 inches to 5 feet 2 inches. It is 
reported that a 2- foot 4-inch bed exists at a distance of 5 or 6 feet below 
coal X<». 6 and that the two beds together represent the 'lilue-band*' 
coal, the inter\'al between l>eing merely a i)arting. This information is 
not confirmed or <lisprove<l by logs in the Survey office, the only 
similar suggestion being an unsupix)rted statement that at the mill in 
New I>aden at)out 8 miles southwest of CJermant )wn, the coal is divided 
into two benches by a 2- foot parting of shale. Such a division is not 
known at the New Baden mines, a short distance away. The extreme 
eastern part of the county is directly connected with the Centralia 
field across the line in Marion Count v. The few holes that have 
!>een drilled here in<licate an average thickness of 6 feet for coal 
No. 6. 

PIIVSICAI. CIIARACTKR OF COAI. NO. 6 

The physical character of the coal is best determined at the face 
in mines where a large area is exiK)sed to view, b'igure 8 shows the 
general characteristics of coal No. 6 in Clinton County. This coal 
exhibits the usual characteristics of the bed over the district. It is 
s<*parated into three benches which are uniformly recognizable. .*\t 
New r»aden the l)ed averages 8 feet 4 inches in thickness. A charcoal 
parting alxait 2 feet from the roof se|>arates the middle bench from 
the top coal which is generally bright and hard and contains but little 
dirt. In places a few small vertical streaks of pyrite cut through the 
up|)cr part of the bed. 

The middle bench, alxnit 4^1» feet thick, extends f r )m the parting 
mentione<l aljove. down t » the "blue band", a clay containing some 
pyrite an<I averaging 1 to \^A inches in thickness. This bench con- 
sists of alternate layers of bright and dull coal, also bands of dirt, 
charcoal, and pyrite. Indiviilual bands of imfuirities are generally 
Icntiailar and can not be traced throughout the mine, but it is n<»t 
unusual t> find two more or less persistent streaks of pyrite in the 
miildle bench. In the mine mentioned al)ove two such ban<N are 
known, each alnnit '4 inch thick, the upper one alxuu 15 to 18 inches 
tjek>w the top coal parting, and the other 12 to 18 inches lowrr. I»ecause 
of their hardness the pyrite streaks are often called "^teel" bands 
by the miner, and where such streaks are |>er>istent the placing of 
shot.N is governed to some extent by their ixi>ition. in order to take 
advantage of the |>arting which tluy afford. 
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and a stnall pyrite han<l coiiiiiionly lies alxmt 20 inches below the top 
of the iniildle l>cnch. The "blue hand" averages 5 or Syj inches in 
thickness. In ])laces it is in two parts separated by an inch or two of 
clean coal. In others the upper part consists of bone and coal and 
the lower part is a mixture of gray shale and pyrite. 

The following table shows the measurements on coal No. 6 made 
at different mines in Clinton County. 

Tamjt A.—Mine measurements of the three benches composing coal \o. 6 in 

Clinton County 

Company 



Souihern t'oal. Coke & Mining 
Co. 

Ill rr*e Trenton Mining Co. 
Tient»»n C'oal Co. 

* «H*l»er4tive Coal & Mng. Co. 
S<»uthefn Co*l Co. 

The thin top coal of the South mine at Trenton and the ll34">"ch 
middle bench of Southern Coal l'om])any Xo. 10 at Germantown are 
the principal irregidarities in the niino examinee! in the county. Neither 
of these mines produced any coal during 1912-13. 

ROOF AM) FL(K)R 

Throughout most of the county a gKxl limestone cap rock lies 
above the coal. It ranges from 5 to 15 feet in thickness and in places 
is separated into several beds by small layers of shale. This is the 
persistent limestone which contains the little fossil called Fusulina 
cylindrica. It is alx>ut the size of a grain of wheat, and its presence 
enables the geologist to identify the l)ed in places where coal Xo. 6 is 
absent. Here and there the limestone rests directly on the coal, but 
in many places a black shale, called "slate" by the miner, intervenes 
between the cap rock and the coal. In most of the mines lx)th con- 
ditions are known; the mines at Trenton have a 40- foot st>ft shale 
nwf and are exceptions to the general rule. !^uch a cnniiition suggests 
that the original limestone and black shale roof was removed by 
erosion after having been dejK)site<l. an<l was later replaced by the 
softer shale. Absence of the limestone cap rock is indicate<l in *iome 
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of the drill holes of Tps. 1 and 2 N., R. 5 VV. and in the southeastern 
part of T. 2 N., R. 3 W. 

In the north part of the Germantown mine the black slate attains 
a thickness of 5 feet; whereas near the shaft only a thin parting of 
slate separates the coal from the limestone. Mine No. 9 of the 
Southern Coal, Coke, and Mining Company at New Baden has the lime- 
stone roof except in a limited area on the west side, where black shale 
overlies the coal. Throughout the mine about 3 inches of an irregularly 
bedded calcareous shale called **clod" directly underlies the lime- 
stone. 

The black shale is sheety and requires much timbering. In places 
the coal adheres to the shale, and since a clean parting lies 7 inches 
below the top of the coal, this much of the bed is left up for roof 
where separation of shale and coal is not easily made. The limestone 
roof requires no timbering. 

In the Buxton mine at Beckemeyer black shale as much as 4 feet 
in thickness and containing many niggerheads is the regular roof. In 
only a few places does the limestone come into contact with the coal. 
To protect the shale and to render mining conditions more satisfactory, 
about 18 inches of coal is left up for roof. 

About 200 feet northeast of the shaft bottom, an irregularly 
bedded, gray, calcareous shale replaced the normal roof in a small 
area which appears to have been subject to erosion subsequent to the 
deposition of the beds some distance above the coal. Part of the coal 
itself was eroded and the depressions are filled with a conglomer- 
ate, some of the pebbles of which are coal. Because of the uncon- 
solidated nature of the material, much of it falls ; and in the summer 
of 1912 the top of the fall was 30 feet above the roof of the coal. 

The normal floor material is clay, which is reported in the mines 
to l)e from 18 inches to 8 feet thick. In most places it rests on shale, 
but in a few places a bed of limestone is reported to lie a few feet 
below the coal. The clay varies greatly in character from place to 
place and even in the same mine. Its color varies from light gray to 
almost black, depending on the amount of carbonaceous matter con- 
tained. In most places the clay slacks on exposure to the air, and 
where considerable moisture exists the floor materials are squeezed up 
into the rooms and entries by the pressure of the overlying strata. 

Coals below No. 6 

Despite the many holes drilled in Clinton County, the coals below 
No. 6 cannot be regarded as thoroughly prospected. Most of the holes 
were made by the churn drill and were i)ut down in search of 
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petroleum ; hence details regarding the coals were of minor interest tvi 
the operators and drillers. 

In the vicinity of Trenton a Zyi-ioot coal is reported 42 feet below 
coal No. 6 in a position corresponding to coal No. 5. Thin coals have 
been noted at a similar horizon in sec. 17, T. 1 N., R. 5 W. in sees. 
13, 29, T. 2 N., R. 3 W., and in sec. 1, T. 1 N., R. 1 W., but most 
of the logs make no note of such a coal, a fact indicating a "spotty" 
development of this bed. A recent diamond-drill hole in sec. 12, T. 1 
X., R. 1 \V., shows a 3- foot 11 -inch coal 110 feet below coal No. 6. 
The interval between the two appears to be too great to render safe 
the correlation of the lower bed with coal No. 5. In Saline County 
such an interval exists, but in Williamson and Franklin counties these 
coals are but 40 to 50 feet apart. Information is too meagre to cor- 
relate satisfactorily the 3-f<)ot 11-inch bed in sec. 1. 

The only other bed of promising nature in the county lies from 
200 to 250 feet below coal No. 6 in proper position to be correlated 
with coal No. 2. In sec. 25. T. 2 N., R. 5 \V. this bed is 485 feet 
below the surface and is reported to be 4 feet thick. It is found in 
sec. 12, T. 1 N., R. 1 W. at a depth of 642 feet and is 10 inches thicker 
than in the last hole mentioned. This is apparently the bed reported 
by the Centralia Coal Company NW. J4 X\V. ^4 sec. 19, T. 1 N., R. 1 
E. at a depth of 774 feet. At this place the bed reaches a thickness 
of 6 feet 11 inches. This coal is reix)rte(l only in the holes mentioned, 
and its existence over most of the county is extremely doubtful. It 
probably exists in disconnected areas or pockets which in the future 
may yield considerable tonnage. It is significant that this coal is 
reported almost exclusively in diamond-drill holes, and it is possible 
that its existence has been overl(K)ked in parts of the county tested 
only by the chum drill. 

A few thin beds are reported here and there between coals No. 2 
and No. 6. but they are not persistent an<l ai)pear to l>e lenticular 
deposits covering small areas and are of no commercial value. 

CHRISTIAN COUNTY 

Prodiction and Mi.nks 

Production in tons year ending June 30, 1913. . . . 1.481.737 

Average annual production 1909 to 1913 1.346.479 

Total production 1881 to 1913 22.794.343 

Christian County has ranke<l 14 in production since 1909. Its 
output for 1913 was 2.5 per cent of that for the entire State. The 
foOowtng table shows the rank of the operating mines for 1913. 
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All of the mines except that of the Assumption Coal and Mining 
Company operate coal No. 6. The shaft at Assumption which is the 
deepest in the State (1004 feet) hoists from beds Nos. 1 and 2. 

CoAL-BEARING RoCKS 

Sixty logs are available for the study of the coal-bearing beds in 
Christian County. A large number of these are diamond-drill holes 
and the resulting information j)resents a degree of uniformity equalled 
in but few counties of the State. The prospect holes, however, are so 
situated that a large area in the south half of the county is left 
unexploretl. The same is true of the extreme northern part of the 
county but this is near the edge of the i)asin in which coal No. 6 is 
devel(»i)e<l to commercial thickness and is perhaps not so promising as 
parts of the south half which will be treated under the subject "Coal 
No. 6". 

The coal-bearing rocks of Christian County vary in thickness 
fri»m alxnit 800 feet in the western part to more than 900 feet along 
the eastern lx)rder, and are c >vered by glacial drift which ranges in 
thickness from 15 feet to almost 150 feet, it must be remembered that 
tl|e drift was dejx^sited ujxm a former land surface and that its present 
thickness deinrnds upon its location, whether on a former hill or in 
a valley. 

In the western part of the county the Carlinville limestone forms 
the bed rock directly underlying the drift. This limestone is a promi- 
nent feature of the logs in that it is persistent and averages from 
5 to 10 feet in thickness. In many |)laces it is separated by thin beds 
(t{ shale into two or more benches. Certain logs show several be<ls 
i»f limestone in a zone alx)Ut 50 feet wide occupying the general 
hi»rizon of the Carlinville. The interval between this limestone and 
coal No. 6 in western and central Christian County is approximately 
250 feet, but increases toward the eastern Ixumdarv where it is a little 
more than 300 feet. 

In the southeastern corner of the county the New Haven limestone 
underlies the drift, the dip having carried the Carlinville MIO t«> 400 
feet Ijelow the surface. The New Haven limestone is reix>rted to l>e 
20 to 30 feet thick, although it is jH>s>il)U' that thesi- hgurcN arc some- 
what large owing to the local cementation of the basal j>art of the 
drift which is likely to be included with the underlying limestone. 

The 200-foot interval between the Xi-w Haven and ('arlinville 
limestone is occupied mostly by shale, lirrr an<l there oiu* or two 
thin coals are repc»rte<l. although lluse are not tlistinctive feature^. 
I'lack and gray shales also predominate in the 250 to »V)()-f«H»t interval 
between the Carlinville limest<»ne and coal N(». 6. .X persistent IkmI 
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of thin coal which has been called No. 8 lies 150 to 180 feet above 
coal No. 6. Within 50 feet above the last mentioned coal a bed of 
red or pink shale is commonly noted which, although it rarely reaches 
a thickness of 10 feet, is so distinctive in color that it is useful in 
determining the position of the coal beds. This shale is present not 
only in Christian County, but also over most of southern Illinois. A 
thin bed of coals, ordinarily less than 1 foot thick, but in one place 
reported 4 feet 11 inches, commonly lies 30 feet or less above coal 
No. 6. This coal has been called No. 7. 

The usual immediate roof of coal No. 6 is black shale which varies 
in thickness from less than 1 foot to 10 feet or more. Above this 
shale, or "slate" as it is called by the miners, is the usual limestone 
cap rock which ranges in thickness from 1 to more than 20 feet and 
is almost everywhere present. 

Coal No. 6 is persistent and over most of the county is easily 
recognized. The northern part of the area is near the edge of the 
basin in which this coal was deposited to its normal thickness. Fur- 
thermore, the interval between coals No. 5 and No. 6 decreases towards 
the north, and the lower coal attains greater thickness, the three 
conditions combining to render identification of the coals somewhat 
difficult. Fortunatelv the character of the beds above coal No. 6 
remains constant and serves as an aid to correlation. Coal No. 6 
lies at a depth of about 300 feet on the western side of the county, 
and its eastward dip carries it a little more than 700 feet below the 
surface along the eastern boundary. 

Most of the drill holes have been stopped in the floor of coal 
No. 6; a few, however, penetrate the entire section of coal-bearing 
strata. Of the records mentioned the log presented on page 69 is 
typical. It shows a zone of 250 feet thick consisting of shales, a very 
small amount of sandstone, and a still smaller amount of limestone. 
Although 7 coal beds are recorded in this hole, only three are com- 
mercially important. A 2-foot 4-inch bed 81 feet below coal No. 6 
probably represents coal No. 5. A 2-foot 5-inch bed divided into two 
equal parts by a 3-inch layer of shale lies 156 feet below coal No. 
6 and 100 feet lower, the 2- foot 4-inch bed probably represents 
coal No. 2. Near Taylorville this horizon shows two beds 12 feet 
apart, the top bench being 3 feet 11 inches and the lower bench 3 feet 
8 inches in thickness. A lenticular bed 2 feet 5 inches thick which 
may represent coal No. 1 mined at Assumption and in the northwestern 
part of the Illinois coal field lies 27 feet below the lower bench of 
No. 2 (?). The other beds are not traceable over any considerable 
areas ; and their thicknesses ranging from a few inches to only slightly 
more than one foot, class them as commercially unimportant. 
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Below the coal beds mentioned the strata arc more sandy, as is to 
Ijc expected in the lowermost coal-bearing rocks. The availabl** 
records show about 200 feet of these sandv shales and sandstones. 

At Palmer 220 feet of pink shales, limestone, and sandstone 
belonging to the Chester group underlie the coal-bearing rocks, and 
the Chester rests on the massive St. Louis limestone or **Big Lime" 
of the driller. In the eastern part of the county the Chester beds 
appear to be considerably thicker, but the only hole that penetrates 
this group of beds stops at 1335 feet without reaching the "Big 
.ime . 

The following logs show the character of the underlying strata 
at Taylorville, Assumption, and Pana. 

Record of Byrd-Willcy drill hole ucar TayloriilL' 
Hole— No. 13. Location— XW. cor. XW.'/J SK^A sec. 13, T. 13 N.. R. 2 W. 

Description of Strata Thickness Depth 

Ft. In Ft. In. 

Hay 14 14 

Sand 8 22 

Clay and rocks 11 ^Z 

Sand, coarse 7 40 

Sand, fine 4 44 

Hay and sand 37 81 

Sand 2^ 104 

Hay 17 121 

Sand 8 129 

riay 7 KVi 

Sand 11 147 

Gravel 2 149 

f ^av, sandv 2 151 

I.OOSC boulders 1 U 152 f» 

Sandstone 9 6 162 

Shale, blue 3 165 

Shale, soft, light 19 184 

Limestone (Carlinville) 9 6 193 6 

Shale, light 1 194 (> 

Shale, black 2 6 197 

Shale, blue 15 212 

Shale, soft, with hard lumps 7 219 

Umestone and shale mixed 6 225 

Shale, light 3 6 228 6 

Limestone 4 2M f » 

Shale, black 1 6 2M 

Shale, light, soft ^» 240 

IJme shale 3 r» 243 ri 

Shale, light 9 1 252 8 

r«al 10 253 u 

Shale, light 1 6 255 
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Description of Strata 



Thickness 



Depth 



Shale, sandy 

Sandstone 

Shale, sandy 

Shale, blue 

Coal 

Shale, soft 

Shale, blue 

Shale, sandy 

Sandstone, soft, with a few shale streaks 

Shale, blue 

Shale, tough, blue 

Coal 

Shale, soft 

Shale, tough, blue 

Shale, soft 

Shale, dark 

Limestone, blue 

Shale, soft, variegated 

Shale, dark blue 

Coal (No. 7) 

Shale, dark 

Lime shale 

Limestone 

Limestone and shale 

Sandstone 

Limestone 

Shale, black 

Coal " 

Sulphur band 

Coal 

"Blue band" ^ No. 6^ 

Coal 

Sulphur band 

Coal 

Light shale 

Shale, soft 

Limestone mixed with shale. . . . 

Shale, soft 

Shale, light 

Shale with sand streak^ 

Shale, pray 

Shale, blue 

Rock, hard blue 

Shale, black 

Limestone, blue 

Shale, black 

Coal (No. 5M 

Shale, soft 

Shale with sand streaks 



Ft. 

9 

9 

9 

39 

1 

1 

4 

4 

40 

18 

29 

4 
5 
4 
2 

10 
9 



3 

4 
2 

6 
1 
6 



/ 

4 

■» 

4 
,•> 
5 
6 
34 
1 
() 



? 
4 



In. 


Ft 


• • 


264 


• • 


273 


• • 


282 


2 


321 


3 


322 


7 


324 




328 




^32 




372 




390 




419 


3 


419 


9 


424 


^ , 


429 


• • 


433 


• • 


435 


6 


435 


6 


446 


7 


448 


7 


449 


10 


450 


, , 


453 




457 


, , 


459 


6 


465 


6 


467 


2 


473 


4 


478 


Vj 


478 


6 


479 


\^ 


479 


7 


480 


•o 


480 


4 


481 


11 


489 




493 




500 




504 




509 




514 




520 




554 




555 


6 


561 


11 


562 


7 


562 


4 


564 


I 


569 




575 



fn. 



2 

5 



7 
3 



2 
6 

6/2 

SVa 

9 

1 



6 

5 

/ 

11 
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I>cscription of Strata 

Shale, iiT'dy 

Shale. Mack , 

<^oal 

Shale, black 

Sandstone 

Shale, blue 

Shale, soft 

Shale, (lark 

C oal 

Shale, parting 

r'oal 

Shale, soft 

Sandstone 

Sandy shale 

Blue shale 

Shale, Mack 

r^ai 

Shale, lijjht, sandy 

Shale, liRht 

Shale, sandy 

Sandstone 

Shale, blue 

( "oal, l>onv 

Shale, soft 

Shale, light 

Shale, dark 

«\>al 

Shale, dark 

Shale, soft 

Limestone 

* oal 

Shale, blue 

Shale, black 

Shale, pray 

Shale, liluc 

Shale, dark, blue 

(oal (\o. 2?) 

Sandstone, soft 

Shale, light 

Shale, dark 

Shale, blue with sandstone streak > 

Sandstone 

Sandstone and shale mixed 

Shale, blue with sand streaks 

Sandftone and shale mixed 

Sandstone 

Shale, dark blue 

Limestone 



Til 


ickncss 




//. 


In. 


/•/ 


17 


• ■ 


592 


4 


• • 


596 


1 


■ • 


597 


• • 


6 


597 


5 


, , 


602 


26 


6 


629 


7 


, , 


636 


1 


• • 


637 


1 


3 


638 




3 


638 


1 


2 


639 


1 


10 


641 


7 


, , 


648 


8 


6 


657 


8 


, , 


665 


3 


8 


668 


1 


7 


669 


1 


2 


671 


<i 


, , 


677 


4 


, , 


681 


4 


6 


685 


1 


, , 


686 


, 


4 


686 


3 


2 


690 


2 




692 


? 


■■ 

3 


694 


^ 


5 


694 


1 


2 


696 


5 


, , 


701 


2 


9 


703 




7 


704 


15 


2 


719 


2 


, , 


721 


4 


6 


726 


2 




728 


9 


3 


7.V 


2 


4 


739 


17 


5 


757 


3 




760 


2 


. . 


7(^ 


M> 




?« 


.M 




M2 


15 




847 


19 




HTrfi 


2} 




889 


4 




893 


27 


, 


919 


31 




950 



Depth 



In. 



6 
6 



3 
6 
8 
6 
6 



8 
10 



6 

6 

10 



5 
10 



9 
4 
6 
6 



3 
/ 



n 
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Record of Byrd & Taylor Hole — So. S 
Location— XK. o»r. SE.Vi N'K.!4 sec. 35. T. 13 X., K. 1. H. 



Description of Strata 

Soil 

Cement sand and gravel 

Clay, blue gravely 

Sand 

Clay, sandy 

Sand and gravel 

Shale, soft blue 

Shale, dark 

Sandstone 

Shale, rotten, gray 

Lime shale with pebbles 

Limestone 

Lime shale 

Limestone (Shoal Creek).... 

Lime shale 

Shale, dark 

Shale, tough blue 

Shale, soft clay 

Limestone, shaly 

Shale, sandy 

Shale, dark 

Shale, gray 

Shale, sandy 

Shale, tough, blue 

Shale, fossil 

Coal (Xo. 8?) 

Clay shale 

Lime shale 

Shale, tough blue 

Coal 

Clay shale 

Lime shale 

Shale, black 

Clay shale, soft 

Shale, soft, red, gray 

Shale, red 

Limestone 

Shale, red and blue 

Clay ^liale, -soft, rotten 

Litiustone shale mixed 

Clay shale, soft 

Clay shale 

Lime shale 

Shale, sandy 

Shale, blue, brown bands 

Shale, tough, blue, brown band 



Thickness 




Ft. 


In. 


Ft 


9 




9 


13 




22 


21 




43 


4 




47 


43 




90 


25 




115 


11 


6 


126 


20 


, , 


150 


21 


6 


172 


6 


6 


178 


2 


6 


181 


• ■ 


7 


181 


8 


•• 

5 


190 


10 


9 


200 


• • 


3 


201 


2 


, , 


203 


13 


, , 


216 


4 


, , 


220 


3 


6 


223 


3,1 


, , 


255 


3 


, , 


258 


11 


6 


270 


22 


, . 


292 


35 


6 


327 


1 


^ ^ 


328 


, , 


6 


329 


3 




T^n 


19 


• 


354 


62 


^ 

5 


416 


, , 


3 


418 


4 


4 


421 


8 


, , 


429 


1 




4.30 


4 


, , 


434 


3 


, , 


437 


1 


, , 


438 


1 


6 


439 


10 


, , 


449 


5 


6 


455 


, , 


6 


455 


, , 


6 


456 


6 




462 


12 




474 


20 




494 


9 




503 


17 




520 



Depth 



In. 



6 
6 

6 

7 

9 



6 
6 
6 



8 
6 



5 
8 



6 
6 



Description of Strata 

Shale, blue, brown bands. 

Coal, shale streaks 

Coal ] 

"Blue band" shale i No. 6 

Coal j 

Fire clay 

Shale, gray 

Shale, black 

Lime shale 

Coal, bony 

Shale, dark 

Shale, dark blue 

Limestone 

Sand and lime mixed 

Shale, gray 

Limestone, shaly 

Shale, sandy 

Shale, tough, blue 

Limestone 

Shale, black 

Coal 

Fire clay 

Limestone 

Clay shale, soft, rotten... 

Shale, pray 

Sandstone 

Shale, sandv 

Shale, blue 

Coal 

Shale, sandy 

Shale, tough, blue 

Shale, black 

Coal 

Fire clay 

Shale, gray 

Shale, dark 

Coal 

Shale, blue 

Coal 

Shale, gray 

Sandstone 

Shale, sandy 

Shale, blue, brown bands. 

Coal 

Fire clay 

Shale, gray 

Shale, sandy 

Sandttone 

^iiaic •••■•••••••«*• 



COUNTY RKPORTS 

Thick 

Ft. 

13 


ness 

In. 

10 

6 

2J4 

Va 
3 

10 

4 

• • 

6 
3 
3 
4 
8 
6 

6 

S 
U 

u 

6 

4 

8 

7 

1 

/ 

10 
7 

3 
1 

5 


Depth 

Ft. 
533 
534 
537 
537 
539 
541 
549 
551 
556 
55^) 
557 
558 
560 
564 
567 
576 
591 
618 
621 
(^27 
628 
629 
629 
631 
632 
6.14 
652 
656 
658 
r.67 
692 
()93 
f»95 
f>96 
702 
7(M 
704 
703 
708 
714 
718 
725 
741 
742 
743 
767 
771 
774 


7. 

In. 
10 




4 


3 


6;4 




7 


2 


10 


1 


8 


7 




2 




5 


6 




9 






1 


4 


1 




4 


6 


3 


6 


8 




15 




27 




^ 




6 


K 




7 


1 


7 




8 


? 


10 


1 


10 


1 




18 




4 




7 




9 




25 




1 


6 


7 


8 






6 


8 


7 


10 




11 




fi 




4 


m 

:» 




4 




7 




U) 


3 


I 


4 


8 




24 




4 




3 


5 


775 


>k 



74 
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Description of Strata 



No. 2 



Coal 

Shale, f ossil i f erou s 

Coal, bony 

Coal ....' 

Shale, blue 

Coal 

Shale, dark 

Shale, sandy 

Coal 

Shale, sandy 

Sandstone 

Coal 

Shale, sandy 

Coal 

Sandstone 

Sandstone shale streaks . 

Coal 

Dark shale 

Sandstone shale partings, 

Shale, sandy 

Shale, tough, blue 

Shale, rotten, blue 

Shale, gray 

Shale, rotten, blue 



Thickness 


Depth 
/^/. If 




Ft. 


In. 


f. 


• • 


3 


775 11 


1 


6 


778 


5 


• • 


3 


778 


8 


1 


2 


779 10 


1 


10 


785 


• 


• • 


5 


785 


5 


3 


7 


789 


• 


14 


8 


803 


8 


3 


11 


807 


7 


3 


5 


811 


• 


8 


4 


819 


4 


3 


4 


819 


4 


9 


3 


832 


8 


• ■ 


7 


832 10 


5 


2 


838 


, 


21 


2 


859 


2 


2 


5 


861 


7 


3 


5 


865 




25 




890 




19 




909 




19 




928 




16 




944 




3 




947 




17 




964 


— 


^ *• » 


» * • • y 







Shaft record of Asstimf^tion Coal Mining Co. 
Location— NW.^r^ SE.'/J sec. 2, T. 12 N., R. 1 E. 



Description of Strata 



Thickness 



Depth 



Subsoil 

Clay, yellow 

Clay, yellow, and sand 
Gravel, hard, and clay 

Clay, brown 

"Soapstone", soft .... 

Coal 

Fire clay 

Limestone, bine 

Fire clay 

Clay shale 

Limestone, gray 

Limestone, gray, and 

gray shale 

Limestone, gray 

Sand shale 

C'lav shale 



Ft. 
1 
1 

8 
8 
5 
3 

18 



Now Maven 
limestone 



1 
38 
52 
14 



n. 


Ft. 


In. 


6 


1 


6 


, 


2 


6 


. 


10 


6 


6 


19 


• • 


. 


24 


• • 


, 


27 


, , 


. 


45 


■ • 


4 


45 


4 


, 


47 


4 




52 


4 


6 


53 


10 


6 


59 


4 


8 


66 


• • 




67 


• ■ 


. 


105 


• • 


4 


157 


4 




171 


4 



Description of Strata 



Coal 

Fire clay 

Sand shale, gray 

Gay shale 

Shale, blue 

Conglomerate lime rock 

"Slate", black 

Coal 

Fire clay 

Sand rock 

Sand, porous, (salt water). 

Limestone 

Fire clav 

Limestone (Carlinville or Sli 

Shale, black 

Coal 

Sandstone 

Limestone and bowlders .... 

Sand shale, blue 

Clav shale 

m 

Shale, blue 

Coal and shale 

Fire clay and bowlders 

Sandstone 

Sand rock 

Shale, black 

Coal 

Fire clay 

Limestcme 

Sandstone 

Sand shale 

Fire clay 

"Slate-, black 

Fire clay, red 

Lime rock and fire clay 

Shale, chocolate 

Shale, blue 

Shale, black 

Coal and slate 

Conglomerate lime and clay 

Limestone 

Sandstone 

Sand shale, blue 

Sand shale, brown 

Limestone 

Coal (No. 6?) 

Fire clay and bowlders 

Sandstone 

Fire clay and rock 
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Thickness 

Ft. It 
2 ( 


Depth 

) 173 

179 

189 
\ 212 

220 
J 223 

224 
S 224 
) 235 

275 

289 
) 290 

300 

309 
) 311 
) 311 

315 

336 

356 

358 

363 

365 

373 

388 

438 
J 438 
) 439 

441 

445 
) 459 

511 

513 

515 
\ SZ7 

532 

538 
» 563 

565 
i 566 

578 

581 

(m 

624 
628 
629 
\ 631 
637 
647 


In. 
10 


6 


10 


10 


10 


22 i 


6 


8 


6 


2 ( 




1 




( 


6 


10 ( 




40 




14 




1 ( 


6 


10 


6 


oal Creek?) 9 
1 ( 


6 


i 


6 


4 


6 


21 


6 


20 




? 


6 


5 


6 


2 


6 


8 


6 


15 


6 


50 


6 




9 


( 


3 


2 


3 


4 


3 


13 < 




52 




2 




2 




12 -i 


4 


5 


4 


f) 


4 


25 ( 


10 


2 


10 


( 


4 


12 


4 


3 


4 


20 


4 


13 


4 


4 


4 


1 


4 


1 i 




6 




10 




7 


* 



75 



76 
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Description of Strata 



Thickness 



Depth 



Shale, black 

Coal 

Fire clay and rock 

Limestone, sandy 

Sandstone and sand shale 

Sandstone 

Sand shale, blue 

Sandstone 

Shale, blue 

Fire clay 

Limestone 

Fire clay 

Lime rock and fire clay 

Limestone 

Coal 

Fire clay 

Sand shale 

Shale, black 

Coal 

Fire clay 

Sand shale 

Shale, Mack 

Coal 

Fire clay 

Limestone 

Shale, black 

Coal 

Fire clay 

Limestone 

Sand shale 

Lime rock, sandy, and small bowlders 

Hard fire clay and bowlders 

Sandstone 

Sand shale 

Shale, black 

Coal 

Fire clay 

Limestone 

Sand shale, blue 

Shale, black 

Coal 

Fire clay 

Fire clay and bowlders 

Sand shale 

Shale, black 

Coal' 

Fire clay 

Lime and sandstone 



Ft. 



10 
8 
8 

10 

21 
1 

32 



2 

5 
1 
I 
4 
22 
I 
1 

• • 

25 
6 
1 
3 
1 
5 
1 
1 
1 

18 
1 
15 
16 
18 
1 

2 

5 
7 
1 

5 

7 

25 

5 

7 



n. 


Ft. 


In. 


• 


656 


• • 


2 


656 


2 




666 


2 


. 


674 


2 




682 


2 




692 


2 




713 


2 




714 


2 




• 746 


2 


6 


746 


6 


6 


747 


2 




749 


2 




754 


2 




755 


2 




756 


2 




760 


2 




782 


2 


6 


783 


8 


6 


785 


2 


4 


785 


6 


• 


810 


6 


. 


816 


6 


. 


817 


6 


, 


820 


6 


• 


821 


6 


, 


826 


6 


8 


828 


2 


, 


829 


2 


4 


830 


6 


, 


848 


6 


6 


850 


• • 


, 


865 


• • 


4 


881 


4 


mm 


899 


6 


, 


900 


6 


2 


900 


8 


. 


902 


8 


, 


907 


8 


. 


914 


8 


, 


915 


8 


5 


916 


1 


6 


921 


7 


6 


929 


1 


8 


954 


9 


, 


959 


9 


2 


%1 


11 


3 


962 


2 


6 


963 


8 
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Inscription of Strata Thickness Depth 

Vt. In. It. In. 

Sand shale, dark 14 977 8 

Conglomerated rock 1 6 979 2 

Coal* 3 6 982 8 

Geologic Structure 

Christian County is on the western side of the Illinois coal basin. 
Throughout the county, so far as known, the geologic structure con- 
sists of a uniform dip towards the southeast into the lower part of 
the basin. Near the county line west of Kincaid coal No. 6 lies 280 
feet above sea level; whereas south of Pana in the southeast corner 
of the county this bed is 70 feet below the sea or 720 feet beneath 
the surface, conditions which show an average dip of 11 feet per 
mile. 

Unfortunately a large part of the south half of the county is 
unexplore<l by the drill and the structure is not known. In view of 
the regularity displayed by the beds in the central part of the county, 
ami along the southern lK)rder, it is believed that no pronounced 
irregularities in the dip exist anywhere in the county. Minor folds 
are known, as in sec. 19, T. 13 X., R. 2 \V., from where the coal dips 
to the north and south. A small arching of the beds is shown by the 
drill holes located south of the county line in sees. 2 and 3, T. 10 N., 
R. 2 VV. At the S\V. cor. sec. 35, t. 11 X.. R. 2 W. the coal is 76 
feet above sea level, or 35 feet higher than it is 1 mile north or south. 

Coal Xo. 6 
distrihition and thicknes.s 

Of the coal produced in Christian County, 95 per cent is mined 
from coal Xo. 6. The remainder comes from two beds in the lower 
part of the "Coal Measures" at Assumption which may represent 
coals No. 1 and No. 2. or ix)ssibly the upi)er and lower benches of coal 
Xo. 2 or No. 1. Definite correlations have not l>een made. 

Coal No. 6 IS best known in the vicinity of the present mines at 
Taylorville, Kincaid, Edinburg, and Pana. Diamond drill holes have 
proved the presence of the bed north of the south line of T. 13 X. 
and south of the north side of T. 14 X. It is commercially develo|>e<l 
at Pana and the drill has shown coal Xo. 6 to underlie at least the 
south half of the two townships west of Pana. 

Doubtless the area in which the coal is thin or al)sent in Mont- 
gomery, Bond, and Clinton counties, extends northeast at least into the 

'DcCttHc corrcUtiotit of thc^c coaU have not httn nude. Thry (>rohal»lv t«v\«vc\v\ 
cotli No. 1 aad No. 2, but they may he the upper and \o%eT \>«i\cV\v<' oV t\\V\c\ "Scv. \ cai« 
Na 2. 
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southwestern part of Christian County. One boundary of this area 
is fairly definite in the southern half of T. 11 N., R, 2 W., where 
a drill hole in the SE. cor. sec. 31, and another a quarter of a mile 
south failed to penetrate any coal at the horizon of coal No. 6. At 
Palmer, 8 miles northwest, the churn drill penetrated no coal. The 
area between has not been tested, but it is believed that it will prove 
to be unfavorable so far as coal No. 6 is concerned. The general 
direction of the barren area is northeast-southwest, but its shape in 
Christian County is extremely uncertain, owing to the scarcity of drill 
records in the possible **pockety*' area. At the Assumption mine, 
sec. 2, T. 12 N., R. 1 E., only 1 foot 8 inches of coal is found at the 
horizon of coal No. 6. Absence of this coal is noted in a hole at 
Dunkel 3 miles south of Assumption. 

At Pana 6 miles further south, the coal attains a thickness of 8 
feet; therefore the south boundary of the barren area is located 
between Dunkel and Pana. Normal coal is found 6 miles west of 
Assumption and has been traced north from this point. Whether or 
not the area of thin coal No. 6 is in the vicinity of Assumption is 
part of the area referred to above is not determined, but it is believed 
that the two are connected. Even if this is true, there seems no doubt 
that a considerable body of good coal exists outside the borders of the 
area. In Christian County T. 12 X., Rs. 3 and 4 W. offers favorable 
territory for the drill. North and west of this area coal No. 6 appears 
to be developed to its normal thickness and it is believed that by drilling 
first in the northwest and later towards the southeast, the possible 
"spotty" territory, a considerable acreage of commercial coal may be 
found. 

The extreme northern part of the county in Tps. 15 and 16 
N. Rs. 1, 2, and 3 W. has not been explored by the drill. This is near 
the line north of which No. 6 is too thin to be commercial. The border 
is not a definite line, but rather a zone several miles in width, in which 
coal No. 6 is developed to normal thickness in one place and deposited 
nearby to a thickness of but a f(X)t or two. At Mechanicsburg a few 
miles north of the county line where coal No. 6 was mined formerly, 
the coal was about 6 feet thick at the shaft, but thinned to 2 inches 
in a distance of 800 feet north. At Chatham, 8 miles southwest of 
Springfielcl, coal No. 6 is between 5 and 6 feet thick. Future prospect- 
ing will probably show that considerable acreage of coal No. 6 exists 
in Tps. 15 and 16 N., Christian County, but drill holes must be placed 
closer to each other than is customary in the Illinois fields, in order 
to secure correct knowledge of the area. 

In T. 13 N., R. 1 E., 1, 2, and 3 W. coal No. 6 averages 7 feet in 
21 clriU holes and mines distributed over the area. The tier of townships 
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to the north is underlain by coal No. 6 ranging from 4 feet 3 inches to 
7 feet 8 inches, the average being 5 feet 11 inches in 13 measurements. 
At Pana in the southeast corner of the county the coal varies in thick- 
ness from 7 to 8 feet; and the same figures represent its thickness 
in the drill holes indicated on the map in T. 11 N., R. 1 and 2 W. 

Sections measured at the face in 7 mines now operating or for- 
merly active show coal No. 6 including all bands to vary in thickness 
from 80 to 109 inches. 

PHYSICAL CHARACTER OF COAL NO. 6 

The so-called "blue band" is the most persistent of the impurities 
in the l)ed and occupies a position 10 to 20 inches alx)ve the floor. 
This layer is variable in thickness and character. It is generally not 
less than 1 inch thick, and in i)laces a double band occurs at this 
horizon, each part ranging from J/j inch to 3 inches, the two being 
separated by about 2 inches of coal. 

Pyrite bands are present especially in the middle bench. They 
are in most places less than 1 inch thick, and can be excluded by 
reasonable care in mining. This is not true, of course, with the 
sulphides which are disseminated throughout the coal mass. 

As a whole, the bed shows a (hdl lustre. At Taylorville the lx)ttom 
l)ench contains the hardest, brightest coal and breaks up into cubical 
blocks. It is customary to mine the entire bed and to make use of the 
shale and rock roof rather than to leave the top coal as is done in parts 
of southern Illinois. Figure 9 shows graphically the characteristics 
'»f coal No. 6 in Christian Count v. 

The bed is not affected by any major irregularities in the mines 
thus far exploited. A few small faults having a throw of only a foot 
or two were noted at Stonington, but as a rule amditions are uniform. 

ROOF AND FLOOR 

The regular roof of coal No. 6 in Christian County is a black shale 
overlain by a limestone which ranges in thickness from 1 foot to more 
than 20 feet. The black, laminated shale l)elow the limestone is 
reported as thick as 8 feet in the mines of the county. In places the 
shale is absent, and the limestone imme<liatelv overlies the coal and 
forms an excellent nx)f which recjuires much less timbering than docs 
the more easily broken shale. Here and there 3 or 4 inches of l«K)sely 
consolidated, lighter-colored shale, called "clod** by the miner, rests on 
the coal, and must be "drawn'* when the coal is remove<l. 

The floor is generally clay of variable thickness. I'Vom 4 to 6 
feet of this material is not imcommon an<l more is reporte<l in some 
of the mines. Its thickness is somewhat uncertain ow\t\^ Vvn \.W ^^'^ 
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Fig. 9. — Graphic sections of coal Xo. 6 from measurements made in mines 
of Christian County. 

1. Stonington Coal Co., Stonington. Room 4, 4th NW. off main entry. 

2. C. W. V'anderver, Rdinburp. 1st S. off main west cntr\'. 

3. Pen well Coal Co., No. 1, Pana. Room 1, straight N., main east cntr>'. 



places in which it is penetrated in mining. It is commonly underlain 
by dark-gray or light-colored shales, and in places thin limestones lie 
a short distance below the clay, although they are more or less impure 
and can not be traced throughout the county. 

In one of the mines at Pana, the floor squeezes where the roof is 
hardest, and as a result the lower part of the coal bed is fractured. 

CO.XLS BELOW No. 6 

The coals below Xo. 6 are lenticular and hence less easilv trace- 
able. ^loreovcr, the interval between the beds, especially between coals 
Xo. 5 and 6, varies cc^nsiderably in short distances, thus adding to the 
difficulty of correlation. For example, the interval between coal No. 6 
and the next lower important coal varies from 20 feet in the vicinity 
of sec. 34, T. 14 X., R. 2 W. to about 75 feet in sec. 13, T. 13 N.. 
R. 2 W. The lower bed ranges in thickness from 1 foot to 5 feet and 
averages 3Vj feet in 8 diamond drill holes in the townships mentioned. 



COUNTY RKPORTS 81 

It is probable that it should be called coal No. 5 since the larger 
inter\'al is not uncommon in the counties south of Christian, and the 
smaller one is well known to the north as in the mine at Mechanicsburg. 
Even at Springfield the average interval between coals No. 5 and No. 6 
is but 39 feet. This bed tends to become thicker towards the north, 
and in sees. 13, 22, 32, and 34, T. 14 N., R. 2 W. coals No. 5 and No. 6 
arc of about equal importance. In a majority of the holes the roof 
of coal No. 5 is composed of a few feet of black shale capped by a 
thin limestone, this succession of beds being the normal one in the 
Springfield district where coal No. 5 is mined. Near Edinburg and 
Sharps the cap rock is absent. 

Only a few holes have been drilled through the lowest bed of the 
"Coal Measures*', and it is possible to draw only general conclusions 
regarding the distribution of the earlier coals. Three main horizons 
appear to exist below coal No. 5. Owing to the lenticular nature of 
the coal it is not believed that all three horizons contain commercial 
coals throughout the county. In places a bed of coal separated into 
2 benches by shale varying from a few inches to 6 or 8 feet in thickness, 
is reported to lie 70 feet below coal No. 5. The aggregate thickness 
of the coal is reported to reach as iiuich as 5 feet, although neither 
bench is known to be more than 2 feet 10 inches. 

.•\!x>ut 250 feet below coal Xo. 6 is an horizon which should be 
tested in any attempt to explore the coal resources of the county. This 
coal occupies the general position ui coal Xo. 2 and may have been 
deposited contemporaneously with the Murphysboro bed. Some coal 
generally exists at this horizon but the determination of its thickness 
and character must be left to the drill. In places it exists as a single 
bed; whereas in others it is separated into two benches by a variable 
amount of shale or sandstone. A combined thickness of 6 feet is not 
unknown. 

About 36 feet below the lower bench of the coal mentioned above, 
there is developed in places a bed known as coal No. 1, probably equiva- 
lent to at least one of the beds mined at Assumption. In sec. 35. 
T. 13 N., R. 1 W. a 2- foot 5-inch coal lies 318 feet below coal Xo. 6 
and probably corresponds in position to the upper bed at Assumption. 
Three typical logs are graphically compared in figure 10. 

The lenticular character of the coal beds in the lower part of the 
"Coal Measures" renders i)redictions unsafe, but the existence of coals 
that may prove to be commercial, as at Assumption, is highly probable. 
With this in mind it seems reasonable to suggest that in drilling, most 
of the holes should be extended at least through the horizon of coal 
No. 5 whieh in most places is not more than 70 feet below coal Xo. 6. 
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Vu\. 10.— (irapllic sections of drill holes in Christian rounty. 

1. Shaft at Assumption. 

2. Hyrd & Taylor, hole No. 8 in SK.'4 XK..I4 sec. 35, T. 13 N.. R. 1 W. 
.?. Bynl & Taylor, hole Xo. 13 in N\V.T4 SKM^ sec. 13, T. 13 N., R. 1 W. 
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A few holes should be continued from 250 to 300 feet below coal 
Xo. 6 in order to test all of the iK)ssil)ilities of the area. 

Coal No. 7 

About 30 feet above coal Xo. 6 is a bed which rarely attains a 
thickness of more than a few inches. Earlier in this report it has 
been designated as coal Xo. 7. Diamond-drill records in the south- 
western part of T. 14 X.. R. 2 \V. seem to indicate a somewhat 
abnormal development of this bed to a thickness which, if affecting a 
considerable area, might lend to it commercial value. Records sh>w 
thicknesses ranging from 3 feet to 4 feet 11 inches, but it is believed 
that such a development of coal Xo. 7 is restricted to a small area 
and is not to be expected outside. 

FAVFaTIC COUXTV 
Trodiction 

Xo coal production is rei)ortc(l from I^^ayette County. In 1874 
a shaft at V^andalia was sunk to a depth of ^17 feet, and from the 
bottom of the shaft a hole was (Iriilcd to a depth of 574 feet without 
finding a workable coal bed. I'rom data at hand, it appears that the 
hole was continued just far enough to reach the horizon of coal No. 6. 
and that this bed is absent at this |x>int. 

A few of the thin coals in the upj)er "Coal Measures" outcrop 
at several places in the county east of a general north-south line 
through the middle of R. 2 K. Mere and there one of these lenticular 
beds attains a thickness of 2 feet, and formerly coal was mined for 
k)cal consumption at a number of places in the county.^ 

Coal No. 6 is mined north of the county at Pana, south at Cen- 
tralia. and west in Montgomery County. Prospecting has been 
cxtende<l into Fayette County eastward, and doubtless shafts will be 
sunk there in the future. esi)ecially after the more easily accessible 
coal has been extracted. 

COAL-HKARINC. K(K KS 

The coal-bearing beds of I'^iyette Ct)unty hare l»een explored by 
about 20 drill holes and bv the shaft mentioned aUive. .-MKUit half 
of the holes were discontinued in the fire clay underlying coal Xo. 6. 
a few penetrate the lower c«>als, and two put down in search of 
petroleum reach depths of 2825 and 2960 feet. .Ml except 2 of the 
holes of which the records are available for studv. are heated in the 

m 

two west tiers of townships. The well of the Producers Oil Company 
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in the NE. % NW. 34 sec. 22, T. 9 X., R. 1 W. shows 1140 feet of 
coal-bearing rocks. Their nature is best known above coal No. 6 
which lies from 490 feet beneath the surface in sec. 4, T. 6 N., 
R. 1 W. to about 730 feet near Farina in T. 5 N., R. 5 W. 

These beds are overlain by the glacial drift which varies in thick- 
ness from 30 or 40 feet to about 150 feet. Where erosion prior to 
the deposition of the drift did not cut down too deeply, a thick lime- 
stone is found a short distance below the drift. This limestone 
occupies the position of the New Haven which has been described 
previously. Where the limestone is present, it forms in most places 
a conspicuous bed which in places attains a thickness of 25 feet, 
although its average is considerably less. From 200 to 250 feet below 
the New Haven is the Carlinville limestone which can be recognized 
in most of the holes. 

A few thin coals lie between the two limestones mentioned but 
they are lenticular and unimportant. Shales and a few minor beds 
of sandstone constitute the interval. Betw^een the Carlinville lime 
and coal No. 6 which lies about 310 feet below, the records show a 
larger amount of sandstone than is common in this part of Illinois. 
Several logs show a thick bed of sandstone including beds of shales 
or limestones about half way between the Carlinville limestone and 
coal No. 6. 

The thin bed of coal which is generally found about 180 feet 
above coal Xo. 6 is not reported in the holes of Fayette County. Coal 
No. 7 which is shown in most of the holes lies from 20 to 30 feet above 
No. 6 and appears to be thicker here than in the counties to the west. 
Half of the logs record this bed and show a thickness ranging from 
a few inches to 2 feet 7 inches, the average being 2 feet where the 
bed is present. 

Most of the records show the usual limestone cap rock above coal 
No. 6 w'ith a thin intervening bed of black shale, but holes in sec. 22, 
T. 9 N., R. 1 W. ; sec. 15, T. 6 N., R. 1 E. ; and sec. 24, T. 6 N., R. 2 E.. 
show^ only a shale roof, the limestone probably having been eroded 
subsequent to deposition. 

Nine churn-drill holes penetrate the lower part of the '*Coal 
Measures", but the logs are unsatisfactory. As much as 550 feet of 
coal-bearing rocks arc known below coal Xo. 6, but aside from the 
fact that more sandy beds exist near the base and a few coal beds 
are noted, little definite information is available. 

The following logs are typical of the coal-bearing strata in 
Fayette County. 
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Drill record of L. S. Peahody hole 
I-ocation— NE.J4 SW.^ sec. 16, T. 8 N.. R. 1 E. 



Description of Strata 

SoU 

Clay 

-Hardpan" 

Sand 

Clay, yellow 

Bowlders 

Qay and gravel 

( 'lay, yellow 

Sand 

Clay 

( lay and gravel 

Limestone, broken 

Limestone, hard, blue (New Haven) 

Sand shale 

Sandstone 

Sand shale 

Sandstone 

Sand shale 

Sandstone 

Sand shale 

Sandstone 

Sand shale 

Shale, soapy, lime spots 

Shale, dark, soapy 

Toal 

Fire clay, soft 

5>andv shale 

Shale, dark, soapy 

Shale, dark, limy 

"Slate-, black .' 

Coal 

Fire clay 

Shale, blue 

Sand shale, lime spots 

Limestone 

Sand shale 

Shale, soapy 

Sand shale, lime band 

Shale, soapy 

Lime shale 

Shale, soap>' 

Coal 

Fire clay 

Shale, soapy 

Lime shale 

Sand shale 

Sandy shale 



Thickness Depth 




Ft. In. Ft. 


In. 


1 


1 




11 


12 




15 


27 




14 


41 




12 


53 




1 


54 




4 


58 




5 


63 




3 


66 




9 


75 




9 


84 




14 


98 




9 


107 




3 


110 




2 


112 




7 


119 




1 


6 120 ' 


6 


21 


6 142 




1 


143 




9 


152 




2 


154 




12 


166 




4 


170 




1 


6 171 


6 


• • 


6 172 




6 


6 178 


6 


22 


6 201 




28 


6 229 


6 


1 


6 231 




2 


2.U 




1 


2M 




6 


240 




2 


242 




11 


253 




, , 


8 253 


8 


6 


4 260 




2() 


280 




15 


295 




10 


?0S 




3 


6 308 


6 


1 


2 309 


8 


, , 


4 310 


• • 


3 


9 313 


• • 


13 


3 .127 


• • 


2 


329 


• • 


3 


332 


• • 


21 


l^l 


« 



86 



COAL MINING INVESTICATIONS 



Description of Strat:i 

Limestone (Shoal Creek ?) 

Shale, tough, bhie 

"Slate", black 

Chert 

Sand shale 

Shale, soapy 

Shale, soapy, hard sand partings, 

Sand shale, hard 

Shale, tough, dark 

Shale and bands, soapy 

Sand shale 

Shale, dark, sand bands 

Shale, dark 

Sandstone, hard 

Sand shale 

Sandstone, hard 

Sand shale 

Sand shale, hard 

Sandstone 

Sand shale, hard 

Sand shale, hard 

Sandstone 

Sand shall' 

Sandstone 

Lime shale, sandy 

Shale, toiiyli, dark 

Shale, sandy 

Shale, tough, dark 

Shale, red 

Sand shale, hard 

Shale, red 

Shale, dark 

Lime shale, hard, sandy 

Shale, dark, tough 

Shale, dark 

Chert 

Shale, dark, tough 

Shale, soapy 

Shale, soft, black 

Limestone, hard 

Shale, soft, black 

Lime shale, hard 

Shale, (lark 

Shale, soapy 

Coal ' 

Slate 

Coal 

Slate, limy 

Slate, black 



Thickness 


I't. In. It 


5 


358 


I 


359 


4 


6 363 


• • 


6 364 


13 


4 Z77 


6 


383 


4 


6 387 


8 


8 396 


17 


6 414 


6 


7 420 


9 


5 430 


11 


441 


6 


447 


3 


450 


9 


459 


2 


461 


7 


468 


26 


494 


1 


495 


9 


504 


24 


528 


1 


529 


2 


531 


49 


580 


1 


6 581 


2 


583 


10 


6 594 


25 


6 619 


1 


6 621 


5 


626 


2 


628 


3 


631 


9 


6 640 


2 


5 643 


1 


644 


1 


iO 644 


7 


2 652 


3 


655 


2 


6 657 


• • 


6 658 


, , 


6 658 


1 


6 660 


1 


661 


4 1 


1 665 


• • 


8 666 


, , 


3 666 


• • 


2 667 


• • 


5 667 


2 


7 670 



Depth 



In. 



4 

4 

10 

6 



6 
6 

6 



10 

6 
6 



11 

7 

10 
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Thicl 

Ft. 

6 


cness 

In. 

7 
11 

6 

■ • 

10 
2 

• ■ 

• • 


/7. 

676 
683 
688 
• 693 
696 
698 
702 
704 
706 


[>pth 


In. 
7 


6 


6 


4 




5 




3 


10 


1 




4 




2 




2 


• • 
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Description of Strata 

Coal (No. 6) 

Sandstone 

Sandstone shale partings 

Shale, soapy 

Sandstone, limy 

Slate, black 

Coal (No. 5?) 

Fire clay, soft 

Shale, hard, bhie 

Geologic STRrcTiRE 

A small number of holes in the countv renders a determination 
of detailed structure impossible. The strike of the l>eds in the western 
part of the county is almost north-south and the dip is eastward into 
the Illinois coal basin. The only h')les in the eastern part of the 
county, one in sec. 24, T. 6 N.. R. 2 K., and the other in sec. 32. 
T. 5 N.. R. 4 E. show coal Xo. 6 at 40 and 140 feet below sea level, 
respectively. In the latter hole at I^'arina the coal is 130 feet higher 
than at Kinmundy, six miles southwest. It is fx)ssible that the 
deepest part of the basin is not regular in shape, but that a syncline 
having a north-south axis connecting with the main basin at the south 
extends through the eastern part of Marion County and into the 
southern part of Fayette County. That this syncline does not extend 
through Fayette County is shown by the jx>sition of coal No. 6 in sec. 
24. T. 6 X.. R. 2 E., where it stands higher than at \'andalia, 10 miles 
west. 

Coal Xo. 6 

distribrtion and thickness 

Coal No. 6. which ranges in depth from 490 feet in sec. 4. T. 6 X., 
R. 1 W. to 720 feet at Farina in the southeast corner of the county, 
is commercially the most important bed. Its presence has l)een demon- 
strated throughout the greater part of the western half of the county, 
although its thickness is not in all places sufficient to encourage mining. 
The northwest quarter of the county has l>een better explored by the 
drill than have the remaining areas, and in this (juarter. compri-^ing 
Tps. 7, 8, and 9 N., Rs. 1 E. and 1 \V., coal Xo. 6 averages 6'< feet 
in thickness. In the vicinity of Wmdalia this coal api>ears to l)e thin 
or absent To the north in sec. 16. T. 7 X.. R. 1 E. no coal is reportefl 
at this horizon, and it is possible that a considerable area in this part 
of the county will prove t<» be barren of coal Xo. 6 in c\>\wxw^xcvA 
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thickness, but any attempt to outline such an area with the meagre 
information available would be futile. 

A chum-drill hole in sec. 24, T. 6 N., R. 2 E. 10 miles east of 
Vandalia reports 7 feet of coal No. 6; at Farina in the southeast 
corner of the county the same bed is said to be 6 feet thick. The 
fact that in the southeastern part of Bond County and in the northern 
part of Marion County the coal is below normal thickness, lends 
support to the belief that this bed will show similar characteristics 
in southern and snith western Fayette County, although the drill alone 
will determine the facts. 

ROOF AND FLOOR 

Knowledge of the characteristics of roof and floor is limited to 
drillings and is necessarily unsatisfactory in comparison with exam- 
inations in the mine. A limestone cap rock is present over most of 
the prospected area, but in sec. 22, T. 9 N., R. 1 W. ; sec. 15, T. 6 N., 
R. 1 E. ; and in sec. 24, T. 6 N., R. 2 E. only shale is found over the 
coal, the limestone probably having been eroded after deposition. In 
places the cap rock is reported to lie in contact w-ith the coal, but 
generally a few feet of black shale intervene as is usual in the Belle- 
ville district. In practically every hole the material under the coal 
is reported as clay or shale. 

Coals below No. 6 

The coals below coal No. 6 in part of F'ayette County appear to be 
extremely lenticular. The diamond-drill hole in NE. 34 SW. J4 sec. 
16. T. 8 N., R. 1 E. shf)ws a 4-foot coal 28 feet below the top of coal 
No. 6. The interval here appears to be too small for No. 5, but such 
a figure would not be unusual farther north in Christian County. No 
coal is found in a similar position in any of the other Fayette County 
logs. A 1-foot bed is noted in sec. 15, T. 6 N., R. 1 E. 85 feet below 
coal No. 6, and 45 feet lower is another bed said to be 5 feet thick. 
A hole drilled in the same section by another company show^s the same 
coal horizons, but the log reverses the thicknesses of the two lower 
coals, and it is thought that the records are not reliable as to the coal. 
Three records show coal ranging in thickness from 1 to 5 feet about 
250 feet below coal No. 6; whereas other holes passing through 
the same horizon fail to penetrate any coal. The data available do 
not permit a safe conjecture as to the existence of a coal below No. 6 
which might be commercially developed in the future. 
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MACOUPIN COUNTY 

pRODrCTION AND MiNKS 

Production in tons, year ended June 30, 1913. . . . 5,208,682 

Average annual production 1908 to 1913 4,504,632 

Total production 1881 to 1913 73,459,119 

The 15 mines of Macoupin County produced 8.6 per cent of the 
total output for the State in 1913. Four of these mines: Superior 
Coal Company Nos. 1, 2, and 3 at Gillespie, and Consolidated Coal 
Company No. 14 at Staunton, averaged more than 3000 tons per day. 
Tahle 6 is a list of the shipping mines and data concerning them. 
The production is for the year ended June 30, 1913. 

COAL-BEARING RoCKS 

The character of the coal-bearing beds is best known in the 
eastern half of the area where about 100 holes and shafts have been 
sunk at least as deep as coal No. 6, which lies 300 to 400 feet below 
the surface in this part of the county. The beds rise gently towards 
the west, and coal No. 6 reaches the surface near the western border. 
It outcrops and was formerly mined in the bluffs of Hodges Creek 
in sec. 29, T. 10 N., R. 9 \V. Coal Xo. 5. about 50 feet below coal 
No. 6, is said to be visible at this place during low water. No accurate 
measurements have been made, but its thickness is reported to be about 
2 feet. 

The **Coal Measures" are thinnest along the western b mndary 
of the county, where about 300 feet of strata overlie the Mississippian 
limestones. From 5 to 10 miles farther west in Greene and Jersey 
counties, the lowermost coal-bearing rocks appear at the surface. At 
Carlinvillc more than 500 feet of these beds are known, and at the 
extreme eastern side of the county they attain a thickness of about 
700 feet 

The surface deposits range in thickness from 20 to 200 feet or 
more showing a former relief even greater than that of the present. 

The Carlinvillc limestone 220 to 250 feet above Coal No. 6 
reaches its western limit a short distance west of the town of the same 
name, and its outcrop can be traced southeast toward Staunton and 
into the southern counties. This limestone outcrops in many of the 
streams near Carlinville and may be recognized without difficulty. It 
forms the bed rock over an extensive area in this part of the State 
and lies immediately under the glacial drift. Although its average 
thickness is but 9 feet, its persistency lends to it considerable usefulness 
in the proper correlation of beds. In the eastern part of the county 
this limestane is found as far as 150 feet below 1\\q svul^c^. 
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A few thin coals lie between the Carlinville limestone and coal 
Xo. 6 below, but they do not appear to be so persistent as in Christian 
County. However, the discovery of the persistent nature in the latter 
area may be due to the use of the diamond drill. A few inches of 
coal \o. 7 is generally found as usual al)out 30 feet above coal No. 6. 
In many places it has a limestone roof whose thickness is regularly 
less than that of coal No. 6. A few logs show a 2-foot coal about 
150 feet alx)ve coal No. 6. This bed is probably to be correlated with 
coal No. 8 which has been described in other counties, but its lack 
of jHjrsistency in Macoupin County renders it almost useless in cor- 
relatirm. 

C<»al No. 6 and its limestone cap rock are the most widely devel- 
ojkmI in the county. In but few holes is one or the other absent. In 
the (iriffell well. N\V. 14 SK. ^ sec. 15. T. 9 N., R. 7 \V., the absence 
of U»th is due to pre-glacial erosion which extended to a depth of 
235 feet. 

Cnderlying coal No. 6 arc 300 to 500 feet of coal-bearing rocks, 
but little is known of their nature except that they consist largely of 
shales, a few sandy beds especially in the lower parts, and lenticular 
l>e<ls of coal. The deeper holes were (lrillc<l in search of oil. and little 
attention was given to the lower c als. Coal No. 5 was noted by 
Worthen in a few outcrops along the western side of the county where 
it is 30 to 40 feet below coal No. 6. In the logs available for study 
\U absence is conspicuous. Scattered rea>r(]s show a thin coal from 
80 to 100 feet below coal No. 6, which may represent coal No. 5. but 
the interval appears to be too large for such a correlation. From 200 
to 250 feet below coal No. 6 in the general i)osition of coal No. 2, 
a few records show from 3 Uo 4 feet of coal. This, the lowest bed 
in the county, is but a short distance alH)ve the thick .Mississippian 
limestones upon which the "Coal Measures" lie. 

The foil iwing logs represent typical borings in various parts of 
the countv: 

MV// record submitted by Titos. Rittaker 

Farm — Dews 
Location— XK. c<.r. XW.U NW.'j ^ic. 2, T. '> N.. R. 9 W 

f>escn|ition of Strata ThickiicHs Depth 

I-'eet leet 
Pcnnsylvanian Strata 

Clay, yellow fo (o 

Mud. white 41 lOf* 

Qukk sand and gravel 4 110 

Mud. yellow 10 13) 

Lime (good flow fresh water) 8 12K 

-SUUc- white li V^\ 



Thickness 


Depth 


Feet 


Feet 


4 


154 


11 


165 


10 


175 


35 


210 


20 


230 


15 


245 


15 


260 


4 


264 


4 


268 


5 


273 


7 


280 


20 


300 


10 


310 


10 


320 


10 


330 


00 


530 


10 


540 


10/. 


550 V^ 
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Description of Strata 

Coal (No. 6) 

"Slate", white 

"Slate", brown 

Mud, white 

Sand, black (?) 

"Slate", white 

"Slate", brown 

Coal 

Slate", brown 

Mud, white 

"Slate", white 

Sand, broken, dark 

Sand, white 

Mississippian strata (upper beds) — 

Lime, sandy 

Mud, white 

Limestone (brackish water) 

"Slate", black 

Lime, dark 

IV ell record of Haake zvell. Impromptu Exploration Co. 
Location— SW.^i NW.'/J sec. 17, T. 9 N., R. 7 W. 

Description of Strata Thickness Depth 

Feet Feet 

Top soil 30 30 

Quick sand and jiravcl 25 55 

Bhie gumbo clay 25 80 

"Slate", white .' 50 130 

"Slate", black 5 135 

Lime, white 3 138 

"Slate", white 12 150 

Lime, white 5 155 

"Slate", white 5 160 

Limestone and slate 5 165 

"Slate", black 2 167 

Limestone, gray 1 168 

"Slate", white 4 172 

Coal (No. 6) 5 177 

"Slate", white 73 250 

"Shale", brown 20 270 

"Slate", white 10 280 

Shale, brown 5 285 

"Slate", white 15 300 

"Slate", black 13 313 

"Slate", white 6 319 

Limestone shells 6 325 

"Slate", white 21 346 

"Slate", black 10 356 

"Slate", white 12 368 
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Description of Strata— Thickness 

Feet 

Shale, black, and coal 2 

"Slate-, white 5 

Shale, black 12 

-Slate", black (show of oil 392 to 410 feet) 2 

Sand (oil 417) 24 

Ssth water (421) 37 



Depth 
Feet 
370 
375 
387 
389 
413 
450 



Record of F. S. Peahody hole 

Farm and hole — Davis N'o. 7 

Location— N\V.»i X\V.»i sec. 11. T. 10 \. R. 6 W 



Description of Strata 

Soil 

Clay, yellov^ 

"Flardpan" 

Clav, vellow 

"Hardpan" and firavel 

Clay. l»lue 

Gravel 

IJmestone, broken (Carlinville) 

-Slate", black 

Shale, soft, soapy 

Limestone 

Lime shale 

Shale, soft, soapy 

Lime shale 

Slate, black 

Coal 

Fire clav 

Lime shale 

5^nd shale, hard bands 

S^ale, tough, lime bands 

Limestone 

Slate. l»lack 

Lime shale 

Sandstone 

Shale. Rray 

Coal 

Fire clay 

Lime shale 

Sand shale 

Shale, tough, gray 

Slate, hard, gray 

Shale, soft, dark 

Clay shale, soft 

Sand shale 

Sand shale, hard 

Slate. Mack 



Thickness 


I>pth 




Ft. 


In. 


Ft. 


In. 
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• • 


2 




14 




16 
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. , 


18 




20 


• • 


38 




10 


, , 


48 




26 


, , 


74 
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• • 


77 




11 


6 


88 
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97 
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, . 


106 
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107 
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109 


, , 
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118 
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, , 


120 
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123 


^ , 


, , 
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123 


8 
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129 




7 


, , 


136 
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, , 


145 




11 


. , 


156 
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, . 


160 




, , 
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160 
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. , 


161 
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163 


• • 


2f) 


10 


189 


10 


, , 
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190 
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193 




(\ 




199 




41 




240 




14 


, . 


254 
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11 
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4 




269 




3 


. . 


272 




u 




278 




1<> 


u 


2^i7 


u 


2 


3 


2^ 


S 



94 



COAL MINING INVESTIGATIONS 



Description of Strata 



Thickness 


Depth 




/•/. 


///. 


Ft. 


In. 


1 


• • 


300 


9 


3 


3 


304 




8 




312 




3 




315 




6 




321 




1 




322 




1 




323 




2 


3 


325 


3 


• • 


3 


325 


6 


7 


4 


332 


10 


5 


10 


338 


8 


1 


• ■ 


339 


8 


8 


10 


348 


6 


1 


• • 


349 


6 


5 


8 


355 


2 


• • 


10 


356 


• • 



Coal 

Fire clay 

Sand shale 

Shale, soft, blue 

Limestone 

Shale, soft 

Clay shale 

Slate, black 

Coal 

Clay shale 

Limestone 

Clay shale 

Limestone 

Slate, black 

Coal (No. 6)... 
Fire clav 



Geologic Structure 

The lowest beds that outcrop in Macoupin County are near coal 
No. 6, which reaches the surface in the extreme western part at an 
altitude of about 600 feet above sea level. The glacial drift covers 
most of the surface and the outer )i)s are confined to the stream chan- 
nels that have been cut into the bed rock. 

All the beds dip eastward at the rate of about 14 feet per mile. 
Data are too meagre in the western half of the county to permit the 
drawing of detailed structure contours. In the eastern half of the 
area, althmgh the general dip is eastward in places slight modifications 
and even reversals of this dip have been noted. In sees. 7 and 8, 
T. 9 N., R. 7 W. the beds occuj)y the position of a small dome, the 
center of the arch being about 50 feet higher than the surrounding 
areas. This structural feature has proved to be of some economic 
impi)rtance, because of its effect on the accumulation of oil and gas. 
For details regarding the Carlinville dome, the reader is referred to 
Extracts from lUilletin 20.* The 50- foot contour interval used on the 
large map in the present report, is too large to show properly the 
shape of the dome. 

The doming of the strata two miles northwest of Staunton is 
another variation in tlic general eastward dip. Inside of the closed 
contour shown on the map the coal is from 20 to 30 feet higher than 
in the surrounding area. 1'his Staunton dome has not been tested by 
holes sufficiently dee]) to reach the l^)ttsvil]e beds which produce some 
oil at Carlinville. 



*K;iy. Firtl II., Tlic (ai liiivilU- ()il an«l ( ias I*'ieM : III. Stato Ck-oI. Survey. KMiatt> 
liull. 20. J.. 3S. V)\2. 
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No large faults are known in the o»unly. Ilcrc and ihcrc in llic 
mines a small slip is noted, but the lieds a])pear to l)e free from 
troublesome displacements. 

Coal Xo. 6 
distribution and thicknkss 

Coal Xo. 6 underlies practically the entire county. A small area 
in the northwest is probably l)eyond the outcrop, and it is also likely 
that in the shallow area in the western half of the county the coal 
has l>een enxled bv streams which were active on the old surface 
before glacial times. A hole in sec. 1, T. 9 X., R. 9 \V., pr()l)ably passed 
through such an ancient channel ; whereas another hole one and one 
quarter miles northwest of the former shows coal Xo. 6 although it is 
st>mewhat thinner than normal. Beside the absence of the coal due to 
erosion immediately preceding glacial times, other irregularities are 
known to l)c the result of channels which existed during, or shortly 
after, coal deposition. The (irilTell well mentioned above is an 
example of the former type in which glacial <lrift extends downward 
below the horizon of coal Xo. 6; whereas other wells showing no coal 
cimtain a considerable thickness of sedimentary rocks above the posi- 
tion of the coal. This is true especially in the vicinity of the Carlinville 
oil field. In this general locality a drainage channel probably existe<l 
shortly after the coal was deiKxsited. The \'. Hall well Xo. 5 and 
McClure wells Xos. 1, 2. 3. and 6 in the central part of sec. 8. T. 9 X.. 
R. 7 W., show no coal; whereas \'. Hall well X<>. 3, S\V. % SK. ^ 
X\V. J4 sec. 8 penetrates 5 feet of coal Xo. 6. TVom the information 
at hand it is not possible to outline the course or extent of the ancient 
channels. To the north and south uniformlv thick coal is found. 
although but little prospecting has been done between the area under- 
lain bv thin coal southwest of Carlinville and the similar area in 
western Montgomery County to the east. It is [K)ssible that the two 
arc connected and that on the map the western lK)rder of the l)arren 
area in Montgomery County should i)y the westward extension of the 
line be made irregular to include the area descril)ed in Macoupin 
County. 

In the eastern half of the county excluding the area mentioned 
atxn'e the coal averages 7 feet in thickness, the maxinumi l>eing al)out 
9 feet. At Bunker Ilill, sec. 14. T. 7 X.. R. 8 \V.. and at Chesterfield. 
sec. 2, T. 9 N., R. 9 W., the same coal averages 5 t'> 3' i feet and the 
few prospect holes in this part of the county seem to indicate that the 
coal is somewhat thinner near the edge of its area of de])t>sitinn. It is 
commercially important, however, an<l will be mined when the thicker 
coal to the east has been extracted. 
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mine of the Illinois Collieries C ompany at V'inlen 15 to 18 inches of 
top ctjal is left wherever this is iK)ssible. In places Hakes of calcium 
carlionate or calcium sulphate have been (leiK)site(l in the cleavage faces, 
more esi)ecially near the top of the bed. probably from descending 
waters. The top coal is variable in thickness, but in m'>st places it is 
less than 2 feet. 

The middle bench contains the largest amount of impurities which 
consist of horizontal bands of pyrite. dirt, and lx)ne. In many places 
the luster of the coal in the middle bench is duller than that of the 
ti»p an<l !K)ttf)m. The banded impurities are more or less irregular in 
|)i»^iti()n. but in some mines certain bands are persistent and are 
employed in placing shots to best advantage, especially if the band acts 
a> a clean parting in the bed. Pyrite streaks of this type are often 
callcvl "^^teel" bands by the miner. In Superior Coal Company's \o. 
,? mine at l»enld. the so called "steel" band is alKUit 5^ inches ab )ve 
the "!»lue ban<r* and makes a clean parting at its horizon. Another 
characteristic parting lies from 15 to 30 inches below the top of the 
c«»al ami may consist of pyrite, dirt, or charcoal. 

besides the i)ersistent impurities mentioned above, the middle 
liench is characterized by a number of irregular bands of these 
materials, ranging in thickness from a knife edge to 2 inches. The 
larger ones are rejected in mining. The "bhie band" is characteristic 
here as in other counties of th« district. It averages al)out 1 '';i inches 
in thickness and is com|K)>ed largely of fine-grained, gray shale, in- 
cluding horizontal streaks of sulphur. It is in the I »we>t third of 
the bc<l and its |X)siti(m averages alx)Ut 20 inches from the bottom. 

The l)ottom coal is generally somewhat harder than the middle, 
and it contains fewer dirt bands. In places near the contact with the 
rtt> »r black jack or lK)ne is present to a thickness of several inches. 

The following detailed sections were measured at the face in 
typical mines of Macoupin County: 



Suf^crior Ctuil Cinnf^tiny, tninc .Vc. ,i' 
Section of ciHil \o. (). face f>th I... i.^t S 



'I'liiikiifss 

I Ml lit' < 



Shale, lilack, roof 

<'oaI, briKht, with Rypsum flakes in cK*avav:c plaiu-x t"\\anl top, a 

few charcoal bands; one small snlpluir Ntrt-ak. M) 

Sulphur, in places dirt only, rhararteri^tic liand.. 
real, dull, laminated, ^-inch charcoal band (> nuUv^ from top; oiu- 

or two irregular sulphur stnaks J4 

Sulphur, not continuous ^4 

real, alternating bright and dull la>crN 1J< .• 

Sulphur, •*itee1-band" of mimr; pirsistent. makes dean parting 

hi coal ^ V \v* ^ 

4-B.ll 
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Thickness 
Inches 

Coal, bright, clean 5^2 

"Blue band", sulphur, and pray shale l^a 

Coal, bright clean and hard 24 

Clay floor Total thickness coal 991/2 

Illinois Collieries Comf*any, Xorth mine, Virden 

Section of coal Xo. 6. room i8, 5//1 right, off 15 S. 

Thickness 
Inches 
Shale, black, 1 to 6 feet. 
Coal, clean, bright, one small sulphur band not regular; at bottom 

thin sulphur band which acts as parting for top coal 15 

Coal, fairly clean, bright with one band of charcoal 11 

Dirt, regular, called "drift band" 1 

Coal, clean 9 

Dirt, persistent in mines 1 

All coal above, contains many small dirt and sulphur layers. 

Coal, clean, bright 14^ 

Sulphur, persistent, "steel band" % 

Coal, clean, bright 8 

"Blue band", shale and sulphur, 2 to 3 inches in places Ji 

Coal, cleaner, brighter. In places bottom part is replaced by bone 

or black j ack 29 

Clay floor Total thickness coal 89f4 

ROOF OF COAL XO. 6 

The normal root materials of coal X). 6 in Macoupin County 
are black shale next t)verlying the coal, followed by limestone cap 
rock. The shale is almost everywhere present, although in places it is 
scarcely more than a "draw slate". In the same mine the black, 
laminated shale may be 6 feel thick or it may he absent, in which 
latter case the limestone rests on the coal. When this is the condition, 
there are here and there a few inches of soft, limy, gray shale exhibit- 
ing but little cohesion, which underlies the regular cap rock. This 
so-called "clod" recjuires removal in mining. Where the shale is but 
12 to 15 inches thick it is generally removed sooner or later, and the 
caj) rock left as the roof. 

Small '\slii)"-planes are present in the shale in most of the mines 
and "falls" are frequent, b'igure 12 shows such a **slip", and the 
resultant "fall" in mine Xo. 5. Madison (.'oal Corporation, Mt. Olive. 

In ])lares ])art of the black shale appears to have been replaced 
by "white to])," a light gray, clay shale, which seems to be definitely 
related to natural heating and in s me places to gob fires. After 
"falls" including this material, if it is un{ removed, chemical action 



100 fOAL MlNlSfi INVESTIGATIONS 

In many places the black shale contains limy concretions or "nig- 
gerheacls" which protnidc int:) the coal. The irregularities produced 
by these concretions are not so large as the "rolls" which are kettle- 
shaped proturbe ranees of the limestone into the coal. Generally the 
rolls affect only the upper part of the bed and give to the roof a de- 
cidedly rough and nodular ap|)earancc. In places, however, their size 
and nnmber is so great as to interfere with mining operations, and in 
a few mines they have caused the abandonment of the parts most af- 
fected. Such was the result on the west side of the North mine, Illi- 
nois Collieries Company at Virden. In places immediately adjacent 
to the rolls slickensides are found in the coal and the laminations are 
but slightly downward. It is generally apparent that the material 
forming the roll was dejwsited in an actual depression in the mass of 
vegetal matter before it began ti undergo pressure. As the overlying 
beds accunnilated. the material now constituting the roll was depressed 
along with the coal and the small slip planes present are the result of 
adjustments incidental to the settling process. 



12 3 4 

Fki. 1,1— -Skclcli slio«mi; i.rohalile relation ni erosion lo tlic absence of roof 
limcMone and coal in parts of Macoupin Connt). 

An extensive area east anil wuthvvcst of Carlinville has no linie- 
st.ne over the coal. Holes in sec. 10. T. 8 \.. R. 7 \V.; sec. 22, T, 9 
N'.. K. 7 W. ; and sec. .^6, T. 10 X., R. 7 \V. all sh nv limestone near 
the coal. These holes he in a general north-soulh direction. Two or 
three miles east, three nthers were drilled in sees. 18 and 32, T. 9 N., 
R. 6 W. and in sec. 32. T. 10 N., R. 6 \V., and in all of these only 
shale frotu 40 to 50 feet thick forms Ihc ronf. Somewhere between 
these last hnlcs nicntioncil and the Montgomcrv Comity line the coal, 
as well as the limestone, is absent. This barren area is part of the 
similar, but larger, region in western Mnntgmuery County, described 
in die rcpurt on thai ctmnly. The pusitiun of the western l»imdary of 
iho barren area can in't be .Irawn accurately willi the available drill 
ronirds, bni its apiinxiniale localimi is in.licaled on the large map. It 
i- believeil ibal ihe absence .if the cnal and limcslnne is due to erosimi 
wbicli wa^ aclivi' al some lime after the nmf limestone had been de- 
/"i^ilc'l. 'i'he general relations are ilbistrated in figure 13. 
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FLCXJR OF COM. NO. 6 

The clay underlying the coal in Macoupin county is relatively 
thin. In 16 mines which have been examined it varies in thickness 
fn»m a knife edge to about 3 feet, the average being about I f(X)t. Be- 
k)w the clay in most places a limestone of variable thickness and char- 
acter is reported. Many of the drill holes do not penetrate this hori- 
zon, but it is known in most of the mines in the county. About three 
feet of < love-colored, compact, non-crystalline limestone is visible un- 
<Ier the clay in part of mine No. 15, Consolidated Coal Company at 
Mt. Olive. Most of the clay is impure, especially where it is thin, and 
it is not promising from a commercial standjx^int. 

Coals below No. 6 

Most of the holes that penetrate the principal oal horizons were 
drille<l in search of oil and are located in the vicinity of Carlinville in 
T[)s. 9 and 10 X.. R. 7 W. Kven in these townships no coal below 
Xo. 6 can l>e traced for anv distance. Xo. 5 coal, said bv Worthen to 
fiutcrop on Hedges Creek 30 to 40 feet below N'^o. 6. does n >t ap- 
pear to exist to the east. A coal ranging in thickness from 2 t > 
4 feet was noted from 90 to 110 feet below .\o. 6 in sec. 24, T. 10 
X.. R. 7 W.. sec. 29, T. 9 X.. R. 7 W'.. in sec 2, T. 9 X.. R. 9 W. and 
in sec. 14. T. 10 X.. R. 7 \V. The interval between this bed and coal 
Xo. 6 makes its correlation as coal Xo. 5 almost im])ossible. The only 
«»ther horizon that shows any j)romise is from 200 to 250 feet below 
coal Xo. 6. Six of the deeper records note a c«>al in this, the iK)sition 
of coal Xo. 2 (Murphysboro). Its thickness varies from 3 to 5 feet. 
fiut the measurements are from the churn drill and are not reganled a> 
authoritative. A complete test of any part of the county for the deter- 
mination of its entire coal resources would involve the <lrilling of holes 
t» a depth of 250 feet below coal Xo. 6 the main coal of the region. I'n- 
til the supply of this latter bed is reduced however, it i< doubt fid if 
many tests will be continued Inflow its horizcML 

MADISOX CorXTV 

I*Roi)rcTioN AM) .Minks 

IVo<luction in tons, year en<ling June 30. UM3 ^.S^).<>3*> 

.\verage annual pro<luctit)n, 1^X)8 to 1913 ^.<d5.3(>^> 

Total pHMluction, 1881 to 1<M3 5<».(«).^.l IS 

Maclisim County ]>r(Nlucrd fi.l pn* a-nt i»f tlu> l«>tal outpm f>>r II 
limiis during the year emled hnu- M). 1*M3. Twenty -viven niims wm- 
o|icrating. eleven of which produced moiv than KKMXK) t«»ns each, ;aul 
<n%r, Xcw Staunton Coal Company. .\m. 1 at l.\v\ug'NV*m.\vAA \\\v Vw^vsv 
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output of any single mine in the State, the average being 4,003 tons 
I>er day or a total of 848,715 tons for the year. 

The mines are located in two areas, one at the southern side of the 
county and the other in the northeast corner. All are working bed 
Xo. 6 or the "Belleville" coal. Figure 14 is a photograph of Glen Car- 
bon, Madison County, one of the better class mining t)wns. Table 
7 is a list of mines active during 1913 and data concerning them. 

Coal-bearing Rocks 

Madison County is located on the western boundary of the Illi- 
nois coal basin. The outcrop of the basal "Coal Measures'* extends 
north and south through the western part of the county. Its position 
is obscured by the alluvial filling of American Bottom which extends 
from Alton s'.)uth to the mouth of the Okaw in Randolph County. 
Its width in Madison County varies from one to six miles. 

The rocks in the flood plain of the Mississippi were eroded to a 
depth varying from 50 to 150 feet before the alluvium was deposited; 
conseciuently the veneer of "Coal Measures" rocks was largely washed 
away. Figure 15 shows the relation of the valley filling to the under- 
lying rocks along a line from Mcniks Mound N. 70^ E. to the bluffs 
of the Mississippi. 




Miles 
Vertical Scale 



1000 
Foot 



2000 



Vic. 15. — Skt'lcli sliowinj: relation of coal Xo. to rivc-r alluvium and to 
niukTlyin.u bods in Madison County. (After Feiuieman.) 



Coal Xo. 6. which outcrops in the base of the bluffs south of 
Cascyvillc, is covered bv alluviiuii, north of the southern boundary of 
MiuUsnn County and extends a short distance west of the bluffs. Its 
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line of outcrop parallels the bluffs, but sufficient drilling has not pene- 
trated the alluvium to determine its exact i)osition. 

The coal-bearing beds, which form but a veneer in the western 
|>art i)f the county, increase rajHdly in thickness to the east, because of 
the pronounced dip in that direction. The increase in the thickness 
is gradual and these beds measure alx)ut 700 feet along the eastern 
)M»undary f)f the county. Coal No. 6, which comes to the surface at 
the base of the Mississippi bluffs, is 230 feet below the surface at Ed- 
wardsville. and alxnit 400 feet <leep in the eastern part of the county. 

The glacial covering is variable in thickness but reaches more than 
100 feet in places. In the eastern part it extends down to the C'arhn- 
ville limestone which forms the bed rock in parts of R. 5 \V. 

The beds al>ove coal So. 6 consist largely of shale. The lime- 
stone overlying the coal is persistent, and the thin coal from 20 to 40 
feet aUive is noted in several of the logs. The red or variegated 
shale*^ described in an earlier part of the reiK)rt lie a short distance 
alK»ve the coal just mentioned. The Carlinville limestone, averaging 
al)r>ut 9 feet in thickness, is fn»m 250 to 280 feet ab >ve coal Xo. 6. It 
is present only in the eastern ])art of the county since it rises to the 
west and woulcl outcrop in a general north-south line were it not 
covered by glacial drift exce])t where the latter has l)een eroded. 
From 30 t» 40 feet below the (.'arliiiville limestone, and separated 
from it by shale, there is present in many places a bed of coal aver- 
aging alxnit 18 inches in thickness, and a few drillers rejxirt a thin 
bed 150 to 180 feet alxive coal No. 6. corresjionding to that mentioned 
in the report cm Christian County as coal Xo. 8. Xone of the beds 
afv>ve coal Xo. 6 are commercial. 

Sandy shales and sandstones j)redominate below the P»elleville 
ciial. Six holes which penetrate most of the coalrbearing strata fail 
to show a f>ersistent coal below Xo. 6. At Highlan<l two coaU sep- 
arate<I by 10 feet of fire clay and 5 feet of sandstone lie 200 feet be- 
low the horizon of coal Xo. 6. the latter coal being absent at this ])lace. 
The Mpper bed is 1 foot 10 inches thick; the lower, 1 fo »t 2 inches. 
Their position and occurrence correlate them as the two l)enches of 
coal Xo. 2 firurphysl)oroV The other te^^t hole^ d«» not record such 
beds. 

At Cantine a 2-f<M»t coal Vw^ 105 feet bel^u coal Xo. 6. and at 
Livingston several thin beds are re|)orted in a zone 125 to 150 feet be- 
I'»w the Belleville coal. The coals at lM>th the^^e horizons ai)f)ear to be 
lentimlar and will probably not prove to Ih' commercial. 

The following is the record of a diamond-drill hoK- pnt tlown at 
Livingston by the Xew Staunton Coal Com\Kmy •. 
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Record of Sen.' St aunt on Coal Co. drill hole 
Location— XK.' 4 SH.U '^i-c 16. T. 6 \.. R. d W. 



Description of Stratii 



Soil 

Clay, yellow 

Sand and gravel 

Clay, blue 

Clay, yellow 

Limestone 

Shale, soft, yellow- 
Sandstone 

Shale, sandy 

Shale, blue 

Shale, clay, soft . . . 
Shale, soft lime. . . . 

Shale, pebbles 

Shale, sandy 

Shale, clay 

Shale, red, soft. . . . 

Limestone 

Shale, bine 

Limestoiu- 

Coal 

Slialo, claN 

Lime»itoiic 

Lime shale 

Limestone 

Shale, black 

Coal 

"Bine band" 

Coal 

I'ire ola\ 

Lime*itone 

.*^liale, bine, ^oix . . . 

Shale, bine 

Shale, black 

Shale, clay 

Shale, bine 

Lime "^hale 

Shale, sandy 

Shale. Mnr 

C(Kll 

.Sliale. ur.ix 

Coal 

Shale, bine 

Shale, <»andy 

Shale, black 

Coal 

.'^hale, Mack 



X<». o.. 



Thickness 


I 


//. 


In. 


It. 


2 




2 


16 




18 


7 




2S 


53 




78 


30 




108 


1 




109 


22 




131 


3 




LU 


54 




188 


15 




203 


11 




214 


() 




220 


9 




229 


} 




231 


2 




233 


4 




237 


4 




241 


13 




254 


1 


6 


255 




8 


256 


/ 


4 


263 


2 


, 


265 


2 




267 


/ 


.. 


274 


2 




276 


(i 


• • 


282 


2 




282 


1 




283 


2 




28/) 


/ 


, , 


293 


() 


, , 


299 


10 


, . 


309 


1 


, , 


310 


4 




314 


4 


, , 


318 


1 


(\ 


320 


15 


, , 


33S 


.M 


4 


372 


, 


8 


373 


, 


4 


373 




8 


374 


34 


, , 


408 


• a 





408 


^ , 





409 


.. 




4(W 




7 


410 



Depth 



In. 



6 
2 

6 
6 
6 

r? 

6 
7 
7 



6 
6 
6 



4 
4 

6 

5 
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LHrscription of Strata Thickness Depth 

//. In. It. In. 

Coal 2 8 412 8 

Shale, dark blue 1 4 414 

Clay, shale 3 417 

Limestone 2 6 419 

Coal 9 420 ^ 

Blue band 1 420 4 

Coal 1 3 421 7 

('<al, slialy 5 422 

Shale, black 6 422 6 

Limestone 3 425 6 

Shale, cla\ 5 d 431 

Limr^tcmt 1 432 

«'oal 1 2 433 

Shale, clay 8 10 442 

Shale, dark, with sandstone partin^is. .. 15 457 

Limestone (» 457 h 

Shale, dark, witfi sandstone partinys.... 1 458 6 

Limestone 1 460 

Shale, blur (> 2 AOd 2 

Coal t) MrC) 8 

Sandstone 1 46^) 9 

(oal <) Af)7 3 

Lime shale .^ *> 471 

Shale. «K)ft. brown 1<> 490 

Shale, black 11 501 

Sand'itonc 34 535 

f*Sk^ at 535 feet. 100 lbs. pressure for one montii. 

The record below is from a well drilKMl in 1889 for the Helvetia 
Milk Condensing Company at liij^hland. The ahsence of coal Xo. 6. 
which shoidd he alKuit 310 feet from the surface, is ex|>lained under 
the subject "Distribution and depth" in this chapter. 

Record of Hclictia Milh i Ondmsinfj L'o. drill //«»/r 
Location— S\V.» 4 SK.' , sec. M, T. 4 X.. R 5 W. 

IVscription of StratJi TliiikneNs Depth 

//. In It In 
Pcnnsvlvanian strata — 

Drift <^^ f^y 

Limestone (Carlinville ?) . 4 7u 

Black shale ^ 7^ 

Fire clay 7 sn 

Shale U. «>7 

Shale, black o 103 

Limestone, brown 2H 131 

Shale 55 18<» 

Sand (water) 73 25^i 



108 



«o\L minim; investigations 



I>c<criptiofi of Strata 



Thickness 



Depth 



Shale 

Fire clav ? 

Sand, TtA 

Limestone 

"Slate"? 

Sand (horizon of coal \o. 6) 

"Slate"? 

Sand 

Shale 

Sand (>\ater) 

"Slate" 

Sand (water) 

"Slate." black 

Coal (Xo. 2?) 

Fire clay 

Shell •iand 

Coal 

Fire clay 

"Slate," black 

Sand (water) 

"Slate," Mack 

Shale 

Limestcme 

Slate 

Saiul ( water) 

Shale 

Mississippiaii strata- 
( 'heater ^'roup- 
Limestone, hrown 

"Slate" 

Limestone 

Sand, red 

"Slate," red 

Sand (water) 

.Mate 

Sand, hrnwn (water ) 

Sand, red 

Sliale 

Sand, hrown (water) 

Sand, ^reen, shal_\ 

Sand, j^reen 

Sand, white (water) 

Sand, white 

St. I^)uis formation — 

Limestone 



10 

10 
2 

22 

5 
12 
12 

6 
20 
J9 
20 
40 
25 

1 
10 

:> 

1 

4 
55 
25 
25 
1"^ 

4 
30 
29 
11 



6 
4 
8 

4 

8 

3 

20 

12 

6 

19 

15 

18 

11 

11 

75 



/«. 



10 



//. 
269 
279 
281 
503 
306 
320 

338 
358 
397 
417 
457 
504 
506 
516 
521 
522 
526 
582 
607 
632 
707 
711 
741 
770 
797 



803 
807 
815 
817 
821 
829 
832 
852 
864 
870 
889 
904 
922 
994 
1014 

1089 



In 



111 the Highland well the Chester beds consisting of interbedded 
shales, some of which are red sandstones and limestones, measure 213 
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fort. The ti)|) of the Chester is 797 feet below the surface aii<l the 
"Hig Lime" which undeHies the Chester is found at 1010 feet. 

Geological Structure 

In common with the beds of adjacent counties, the rocks of Madi- 
M>n County dip eastward at an average rate of alxnit 13 feet per mile. 
:\ slight reversal of this dip is apparent in the south-central part of 
the county where the axis of the Belleville anticline crosses the lx)und- 
ar\- and extends northeast for a few miles. Its exact shape and size 
in Madison County arc not well known owing to a lack of drilling 
data, but it has not proved to be commercially imjx>rtant. The beds 
in the eastern tier of townships are almost horizontal. 

Although many small slij)s affect the coal beds, no major faults 
have been fouml in the mines of the county. The roof irregidarities 
known as "faults" by the miners will be discussed under the proper 
heading in this chapter. 

Co.\L \o. 6 

DLSTKIBUTION AND DKI'TII 

I'oal No. 6 underlies approximately three-quarters of the county. 
lt> western Ixnmdary is indicated on the large map accompanying this 
rejiort. As has l)een mentioned, it oiUcrops near the base of the bluffs 
Uirdering American Bottoms, and dips to the ea>t at a rate sufficient 
t » carry it 400 feet Inflow the surface along the eastern l)oundary. 

The area in which coal Xo. 6 is thin or absent in Montgomery 
and Christian counties extends southward probably through the east- 
ern tier of townships in Madison Coimty. The bed is known to be ab- 
•^ent in sec. 3. T. 6 X., K. 5 \V., and for s une distance east and N»uth 
as shown on the map. It is also absent at Highland, ami it i> thin 
inside of the area shown near Aviston in Clinton C'ountv. Between 
Highland and the northeast corner of the county n<» drilling has been 
done, but the alignment of the barren and thin areas in this part t»f the 
State, leaves small room for doubt thai they are all ci»nnecte<l. The 
tentative lx>undaries are drawn on the map according to the be^t in- 
formation available at this time. Tluv arc in im wav final but will be 
revisecl from time to time as new data are available. Alth 'Ugh it i> 
believed that this barren zone is continuous through the ea^^tiTn part 
of the county, its size and shape are not known. It is reasonable t«: 
suppose that l>etween Highland anil the northeast ]>art of the count\ 
its width is ab'Mit 2 or 3 miles, which is the average fi>r the places 
mentioned. 
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nized (see figure 16), but the top coal is seldom left for roof. The 
middle bench especially is characterized by a luiniber of pyrite bands. 
The following section was measured in mine Xo. 2, Lumaghi 
Coal Company. Collinsville. 

Section of coal \o. 6; main cast face: Auijust, igu 

Ft. In 

Top coal, bright, clean 1 8 

Sulphur streak 

Coal, fairly clean, bright, soft, brown streak 1 Ij 

Toal, soft, with few dirt bands 3 8^2 

"Blue band", shale V/j 

Toal. barder than above 1 lOyS 

8 5 

AlH»ut 23 inches al)ovc the "hint' band" there is a streak of sul- 
l>hnr which is more or Ies> continuous and reaches a thickness of J<i 
inch in places. In the mine it has been observed that the coal below 
this sulphur contains a larger number of dirt bands than does the upper 
part of the bed. The j)ersisicnt nature of the sulphur band makes it 
Iioxsible to place shots above it, and to use it as a j)arting in the bed. 
The face of the c Jal is streaked witli a larjje nunil)er of pyrite bands, 
most of which are small lenses traceable for oidy short distances. 

The following section was nieasure<l in the mine of the New 
Staimton Coal Company, Livinjj^toii : 

Scc/ii>n Iff coal .W*. 6. rmtni i, ii sintth entry <///" ffuiiit ca\t 

It. In. 

T«-l» coal, tirJKbt, clean, impurities mostlx facings nt ^;>j>- 

Mim and calcite 1 ' .■ 

r«»al witb small sulpbur streaks 2 1 

Siilpbur band, persistent ' -• 

* ftal witb many dirt streaks 22 

Sulpbur band, i)crsistent, varia!)le in tlucknes«; 

f '« lal, clean 7 

"Blue band**, gray sbale and sulphur Ijj 

<'t»al. bright and clean 10 

K«H)F ANh FI.<M»K 

The regidar roi»f of coal Xo. (} consists of |^ra\ or black shale of 
variable thickness overlain by limestone ranginjj in tbicknesN from a 
few feet to as much as 30 feet. In many places the iunnetliate umA 
is .so thin that it is really a "draw slate." and in others the limestone 
rests on the coal itself. In the latter case the contact between the coal 
anil the limestone is generally irregular, and the b 'tttim of Uw ^:^'\^ 
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rock consists in places of poorly bedded, impure limestone known as 
**cIod/' The black shale does not ordinarily exceed 8 feet in thick- 
ness, but in mine Xo. 3, Donk brothers, the soapstone roof is reported 
to be 50 feet thick. The black shale tends to fall easily, especially 
after exiK)sure to the air. 

Figures 17 and 18 are from photographs by the Madison Coal 
Corporation. They show the character of the shale-limestone roof 
not only for Madison County but in a general way for district VII. 

The limestone generally exhibits sufficient cohesion to form a 
strong roof, but in places, as in Xew Staunton Coal Company's mine 
No. 1 at Livingston, both the limestone and shale cause trouble by 
falling in large masses, one of which was 50 feet long and 30 feet high. 
Slip planes in the roof are responsible for dangerous falls and are es- 
pecially feared because n > evidence of their existence is known until 
the fall has taken place. 

Resides the unevenness of the contact between the limestone and 
the underlying shale, it is not unusual to find the limestone protruding 
down into the coal as a roll, actually re])lacing a large amount of the 
coal itself. Such features affect the coal for only short distances. In 
a few places it seems to be clear that the limestone was deposited on 
an eroded surface and that the accumulating pressure was responsible 
for the slickcnsidcs present. In other cases, the black shale forms 
tlic lowest part n\ the roll and its bedding is parallel with that of the 
coal. Slickensides in both the coal and the roll give evidence of c >n- 
siderable ])ressure. 

Small faults having a throw of half the thickness of the bed are 
not uncommon throughout the county, but the limestone rolls are m ire 
numerous in the northeastern mines. 

Coals hi:ia)\v Xu. 6 

The few hi>le> in Madison County that have i)enetrated the en- 
tire thickness of coal-bearing beds furnish only a small amount of in- 
f(>rination regarding coals below Xo. 6. At ITighland, coal No. 2 is 
probably re])resented by two coals separated by 15 feet of fire clay 
and sand, th'; upper bed beiiif^ 1 foot 10 inches thick and the lower 
nieasurinj^^ 1 foot 2 inches. At Livingston in the northeastern part of 
tlu' county live coal horizons were penetrated below coal X'o. 6, the 
l)e(L ranging in thickness from 1 foot 2 inches to ^ feet 1 inch; but all 
show numerous ])artings of >hale. Tt is not ])o.ssil)le to correlate them 
with other beds in the county, and it is probable that they are lenti- 
cular. At Cantine a l)ed 2 feet () inches thick was found 105 feet be- 
low coal Xo. 6. ("al Xo. 5 is not developed in the area tested up to 
the j)resent time. 



MAkiox (Oixrv 

l*knlHi 114 »\ AM) MiM.S 

IVocIiictinii in tons. yc;ir iiuU«l ]u\w M), 191.^ 1.188.551 

Average annual i)rnf]uciinii. U^K) id 1^1.^ l.l()7.,Uy 

ToUl prcMhutinn, 1881 t<» 191.^ 20.J28.46y 

lairing the year i-ndnl linif .^0, 191.\ Maritm (oimty pnuliiced 
1.188.551 tins <if o»al m- 1.92 jht tvnt i^\ x\\c .*^iato*s intal output. 
Six mines were in npiralifn, all in o>al \n. (k an«l tlu' annual pm- 
dtirtion ranged from .^90.10^) ti>n> <l«»\vn to 84.614 tnns. 
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t O.M III. \KI.\i. !<•'! K-* 

The coal -hearing lu-d^ in tlu- ui-itrii jmm i»f .Mari«»n * 'tHniv are 
well known, mucc ni'»>t i»i' tlir •liill li-'K- pnuiratr all <»f tlii- IVnii 
sylvanian and part <»f llu- iimUiIx inj; .Mi--i>>i]il'iati Ptrk-H. In ilrilliuR 
for oil. little attfUtiiMi i-- ^wm ri>al'* <»llur tli;m \-.. ti. .m-I it i- l.r- 
lieveil that the diainoiid drill uill i>rt>\r 1I11- < \iMrii«i xi' tlu- lir>!- ii>.t 
yet reported. TIu" rriin-\l\a!iiaii i-iiiiLititin-. iiiilt-rlir a\\ i tin- 
county Ih'Iow the glarial dint, uhitli .i\ ir.tj,^- K>- ili:in l«>«i iiri in 
thickness, althuu^h ihiikno--^- -it' l.^u I'rrt arr n-'t nnr. iniin-'Ti 

i oal No. 6. the ninsl inij»-»vtan! I'r.l in tlu* i«»nn!y. \.irir^ ni ilrplh 
fniin 500 feel in tlu* wr'^icrn -iilr i-' jdni"-! *HH) iVrt in thi- ra-icrtj 
I»art. The linieM<nu' lap Puk i-« ^^iiur.dl) iiii-^tiit. anil .in-'!lur nu»r«: 
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or less persistent limestone probably the Carlinville, lies alx)ut 350 
feet alx)ve the coal. Other thin limestones are reported at various 
horizons, but these cannot be successfully correlated from one hole to 
another. The greater part of the section is composed of shales and 
minor beds of sandstone. Two beds of coal above coal No. 6 may be 
recognized in most of the shaft logs and diamond-drill records. The 
first of these lies about 35 feet above coal Xo. 6, and probably repre- 
sents coal Xo. 7. A few of the logs show another thin bed 10 to 15 
feet above coal No. 7, attaining a thickness of 1 foot 4 inches. About 
200 feet above coal Xo. 6 a thin coal is reported in scattered prospect 
holes and shaft logs, but it is not noted in any of the oil holes. This 
bed is in most places thin, but its commercial utilization was attempted 
by the Centralia Coal Company at their mine Xo. 2, where it is lo^ 
cally developed to an unusual thickness. The shaft was later sunk 
to coal Xo. 6 and the upper levels were abandoned. 

The coal-bearing formations were deix)sited on an eroded surface 
of Chester rocks, and as a result the base of the Pennsylvanian is ex- 
tremely irregular, being from 400 to 700 feet below coal No. 6, the 
greater thicknesses representing beds dejx^sited in former valleys. The 
lower part of the coal-bearing rocks is composed largely of sandstone, 
no bed being traceable for any considerable distance. Shales are 
l)resent but not so abundantly as in the section above coal Xo. 6. The 
coals below Xo. 6 arc insufticiontly pros])ectcd since most of the deep 
holes have been drilled for ])etroleuni, little or no attention having 
been given to the position of thickness of the coals. For a thorough 
investigation of the coal beds it is necessary to drill carefully through 
the beds for a distance of 300 feet below coal Xo. 6, in order to de- 
termine the existence of coals Xo. 5 and Xo. 2 which are undoubtedly 
the most persistent. In prospecting for coal in Marion County, holes 
should be discontinued at a depth of 325 feet below coal Xo. 6. Bed 
No. 5 whose horizon averages 50 feet below coal Xo. 6 would be pene- 
trated in all coal tests. 

The following logs arc representative of the beds in various parts 
of Marion County. 

Record i)f Coitralia Coal (C. sluift \o. 3 
Location— X\\'.' 4 XW.'j sec. 19. T. 1. X., R. 1 K. 

Description of Strata 

"Hardpan" 

Clay, yellow 

"Soapstone" 

"Slate", blue 

Shale 



Thickness 


Depth 




'7. /;/. 


Vt. 


hi. 


2 


? 


6 


9 () 


12 


, , 


1 


23 


^ ^ 


7 


70 


• • 


<S 


70 


8 



Ik-iicripiiiin of Strain 



foaJ 

"Slate", blue 

"Siwpstone" 

Limoitone rock 

SandMone. hard 

foal 

Sandstone, lofl 

Coal 

Sandstone 

foal 

"SoapsCone'' 

I.iine*lone rock 

SandMone 

Rofk. blue 

Kirc clay 

Slate, blue 

Shale 

Coal 

Sandstone 

"SUtc" 

Shale 

"Soapstone" 

Sandstone 

Slate", blue 

"Soapstone" 

SK^^ltiSittSii o( limestone 

"Slate", liKht colored 

Sandstone 

"Slate", dark colored 

"Slate", black, with carUimite of inn . . 

"Soapstone" with sulphide of iron, soil 
stratified rock, a mixture of kidm'\ 
ore and fire clay 

Sandstone and sulphide of inm 

black 

Fire clay 

Limestone, gray 

Shale, varienated 

Coal 

UarMe limestone 

Shale, blue 

I.imeslone, (tray 



UK 



iOAL MIMN'G INVESTIGATIONS 



iJcscripium of Strata 



Shall-, black 

Limrstonc, xray 

Shalr, Mack 

I jmrstoiM', Mnc 

Shale, hitiiminoiis 

Toal ^continuation with diamrmd drill 

in bottom of shaft ) 

Lump fire clay 

Sand, shale, and lime (mixed) 

Lime shale 

( !oal anri slate 

(lay shale 

"Slate", Mack 

Coal 

( lav shale, dark 

Limestone 

( 'lay shale 

"Slate", KTin 

Sand shale 

( 'lav shale 

"Slate", Mack 

Ccal 

h'irc (la), ^^oft hrown 

( 'oiiv'lomcr.'itr, lime, .'iiid ^h.ilc 

Sand sliah- 

Shale, (lark ^tas 

"Slate", Mack 

Coal 

Shale, v:ra\ 

Coal 

Sand shale 

Shale, dark 

"Slate". Mark 

Coal 

Shale, Kr;»> 

.•^^and shale 

Shah'. Kra>. 2 parting'* 

Coal 

Sandstone, )^ra> 

Sand shall' 

( '\:i\ shale 

("nal . 

h'iie ila\ 

( "lay shale 

"Slate". Mack 

Coal 

('lay, shale, hrown 

Fire clay. \n hite 

Fire clav 



Thicknc 
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De 


pth 
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In, 
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In. 


Z 


6 


543 


5'/i 


4 


• « 


547 


5/. 


12 


■ • 


559 


5/2 


7 


• • 


566 


5=. 


2 


6' '2 


569 


• ■ 


7 


• ■ 


576 




10 


• • 


586 


• • 


3 


• • 


589 


• • 


1 


2 


590 


2 


• • 


4 


590 


6 


62 


6 


653 




^ 

D 


^ , 


658 


• ■ 


2 


2 


660 


2 


2 


10 


663 




1 


4 


664 




11 


8 


676 




7 


• • 


683 




14 


• • 


698 




2 


3 


700 


3 




9 


701 




1 


3 


702 


3 


3 


9 


706 




1 


. , 


707 




9 


, , 


71(> 




4 


, , 


720 




, ^ 


8 


720 


8 


.. 


4 


721 




1 




721 




, , 


1 


111 




5 


11 


728 




2 


• ■ 


730 




1 


2 


731 


2 


1 


3 


m 


5 


1 


7 


734 




4 




738 




^ 


6 


741 


() 




6 


742 




5 


, , 


747 




2 


• • 


749 




^ 


() 


m 


6 


, , 


() 


753 




.? 


, , 


756 




) 




T:^^ 




1 


< 
.> 


759 


■^ 
^ 


1 


3 


7()0 
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4 


(» 


li^z^ 


, , 


1 


, , 


7(i() 


• « 


^ 





7tf) 
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Description of Strata 

i^imcstone 

Gay shale 

"Slate", black 

Coal ( \o. 6) 

Shale, dark 

Sand shale 

Sandstone 

Shale, gray 

riav shale 

Conglomerate, sand and bowlders 

Sand shale 

'lay "-hale 

Coal 

Fire clay 

< lay shale 

Sandstone 



Thickne 


ss 




H. 


In. 


/•/ 


1 


6 


771 


2 


• ■ 


773 


1 


7 


774 


6 


11 


781 


1 


6 


783 


1 


4 


797 


16 


• • 


813 


4 


. , 


817 


25 





842 


6 





849 


2 


, , 


851 


12 


8 


863 


• • 


4 


864 


, , 


2 


864 


3 


7 


867 


18 


3 


88^) 



Depth 



In. 



7 
6 



2 

9 



Record of shaft \o. i. Odin Coal Conif>any 
Location— X\V.'4 NW.i, sec. 13, T. 2 N.. K. I E. 



Description of Strata 

Surface soil 

"Hardpan" 

< "lay. yellow 

<'lav, sand, vellow 

^'lay, l»hie, gnivel 

Cla>, hliie 

<'lay, brown 

Clay, blue, mud and sand 

(Juick sand 

^iravel, cemented 

Lime rock 

"Soapstone" 

Lime n»ck 

"Soapstone" 

Lime rock 

"Soapstone** 

Sandstone 

Shale 

Coal 

"Soapstonc" 

•Slate", blue 

"Soapstonc" 

Shale 

Fire clay 

Ume rock, blue 

-Slate", blue 

Coal 



Thickn< 


?ss 


Dcp 


th 


It. 


In. 


Ft. 


In 


1 


10 


1 


10 


, , 


10 


2 


S 


7 


. . 


9 


8 


4 


6 


14 


2 


2() 




M 


2 


78 




112 


2 


2 


6 


114 


8 


6 




120 


8 


6 




12r) 


.S 


1 




127 


8 


1 




128 


8 


, . 


6 


12*; 


2 


1 




130 


2 


2 


6 


132 


8 


7 




139 


8 


•• 
/ 


6 


147 


2 


10 




157 


2 


() 




\fK^ 


2 


. . 


4 


1(.3 


rt 


4 




If. 7 


fi 


19 




18^) 


(i 


4 




|9() 


r> 


3 




193 


6 


4 




197 


(} 


8 


1 


205 


/ 


3 


• • 


208 


/ 




2 


208 


9 
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Description of Strata 

Fire clay , 

Sand shale 

Coal 

Sand shale 

Sand, rock, and shale 

Sand shale 

"Slate", blue 

Rock and gravel 

Fire clay 

Fire clay and bowlders 

Slate, dark blue 

Limestone (Shoal Creek) 

"Slate", black 

Coal 

Fire clay 

Sand rock 

Sand shale 

"Slate", blue 

Rock and gravel 

Lime rock 

Fire clay 

Conglomerate slate and lime rock 

"Soapstone" 

Sand rock 

"Slate", bine 

"Slate**, blue, and l)onlder>i 

Coal 

Fire clay 

Conglomerate sand and lime rock 

Sand rock 

"Slate", gray 

Sand, shale, and lime rock 

"Slate", blue 

('lay shale, light 

Conglomerate clay and gravel 

Fire clay 

Lime rock, hard 

Lime rock, soft 

Shale, blue 

Coal 

Fire cla\ 

( 'onglonierate 

Shale, dark blue 

Coal (Xo. 7) 

Fire clay 

Clay, pebbly 

Lime rock, liuht 

( 'lay shale 

Lime rock 



Thickness 




Ft. 


In. 


f/ 


m • 


6 


209 


14 


2 


223 


• • 


7 


224 


11 


• • 


235 


4 


, , 


239 


5 


• • 


244 


9 


• • 


253 


1 


6 


254 


2 


6 


257 


2 


^ , 


259 


58 


• • 


287 


10 


, . 


297 


3 


• • 


300 


• • 


2 


300 


5 


• • 


305 


4 


6 


309 


52 


• • 


361 


10 


, , 


371 


1 


4 


37^ 


, , 


6 


Z7:s 


5 




378 


8 




386 


10 




396 


63 




459 


28 




487 


7 




494 


, , 


10 


495 


2 


6 


497 


8 


, , 


505 


5 


, , 


510 


13 


, , 


523 


4^) 


, , 


569 


44 


, , 


613 


1 


6 


615 


5 


, . 


620 


6 


, 


626 


9 


6 


635 


4 


6 


640 


10 


6 


650 


1 


4 


652 


1 


8 


653 


2 


. , 


655 


/ 


. , 


()62 


3 


2 


()66 


2 


, , 


668 


2 


. , 


670 


1 


, , 


671 


1 


, , 


672 


5 




677 



Depth 



In. 



3 

5 



8 
8 
8 

• ■ 

6 
6 
6 
6 

6 
6 

f. 

4 

10 

10 

10 

10 

10 

10 

4 

4 

4 

10 

4 

10 

2 

10 

10 

10 
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I)escripti<in of Strata 

Slialc% blue 

I.imcstonc 

Shale, blue 

Limestone 

Shale, blue , 

Lime rock, white 

Lime rock, mottled 

Lime nick, dark sray 

Shale, black 

Coal (No. 6) 



Thickness 




Depth 




It. 


In. 


/'/. 




In. 


• • 


4 


677 




4 


• • 


4 


677 




4 


• • 


9 


678 




5 


1 


3 


679 




8 


1 


3 


680 




1 


6 


• • 


686 




11 


3 


• • 


694 




11 


• • 


10 


695 




9 


14 


• • 


709 




9 


7 


6 


717 




3 



/Accord of Ohio Oil Co. Xiv// 

Well— (iiithrie No. 1. 

Location— SVV.^4 S\V.J'4 ^ec. 28, T. 2 X., K. 1 K 

(Descriptions l»\ j. A. IMdcn) 

Description of Strati' 



l\nn\vlvanian strata — 

Surface material 

Bowlder clay 

Bowlder clay, blue 

Bowlder clav, washc<l 

Drift '. 

Shale, micaceous, sandy 

Sandstone 

Shale 

Shale, unctuous, light bluish 

Shale, gray, micaceous 

Shale, gray, micaceous, sandy 

Shale, unctuous, blue 

Shale, dark gray, micaceous 

Shale, bluish gray, unctuous 

Sandstone, sandy, fossiliferous and shale with gray 

sandsttme with infiltrated lime 

Shale, dark gray, unctuous 

Shale, dark gray, stiff 

Lacking 

Coal, impure, and fire clay 

Fire clay, greenish gray 

Limestone, brecciated. gray and black shale... 
Limestone, gray, sandy, with fragment«i of shelK. 
Sandstone, gray, micaceous and s:ind\ shale. . . . 

Shale, sandy 

Shale, dark gray 

Shale, micaceous, sandy 

Sandstone, sandy, showing <hre(l< of carttonaceous 

material 

Shale, dark gray 



riiicknesN 

}'CCt 

20 

6 

4 
10 
10 

^ 

.*> 

5 

10 
15 

5 

5 

.*) 

5 
25 



10 
20 

.•» 

m 

.•> 

m 
* 

5 

5 

."> 

25 
10 



Depth 
I'cet 

20 
26 

40 

50 

55 

60 

70 

85 

90 

95 
100 
105 
130 



135 
140 
150 
170 
175 
180 
185 
190 
195 
2tJ0 
205 
IMS 

240 
1^ 



Thickness 


Depth 


Feet 


Feet 


5 


255 
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I3escription of Strata 

Shale, black, coaly 

Another sample with same number, but prob- 
ably coming from below this, consists of gray shale 
and sandy calcareous rock. 
Shale, gray, sandy, micaceous, and shale sandstone 

filled with interstitial lime 5 260 

Shale, gray, clay, some limestone and black shale 5 265 

Shale, micaceous, sandy 5 270 

Sand, gray and white laminated 5 275 

Shale, dark, stiff 15 290 

Shale, dark, micaceous 10 300 

Shale, dark, stiff 15 315 

Shale, dark, stony, like the preceding; 25 340 

Shale, gray, stiff 5 345 

Shale, gray 15 360 

Limestone, gray and white, with coal and fire clay . . 5 355 

Fire clay, coal, limestone, etc 5 60 

Fire clay, shale, and siderite concretions 5 365 

Sandstone and fire clay 5 370 

Shale, gray, sandy 5 375 

Shale, sandy, and sand 5 380 

Sand containing carbonaceous material 5 385 

Shale, gray, micaceous sand 20 405 

Shale, gray 5 410 

Shale, pray, sandy 35 445 

Shale, dark gray 15 460 

Shale, black, "clod" with a small gastcropod, small 

Athyris umbo, a crinoid stem and coal 5 465 

Sandstone, nodular calcareous, and impure sandstone 5 470 

Shale, dark and siderite 10 480 

No sample 5 485 

Shale, black 5 490 

No sample 5 495 

Shale, black, calcareous rock and some white lime- 
stone 5 500 

Shale, gray, sandy material, some white limestone 

and some black shaly calcareous rock. Fusu- 

lina. Chonctcs punctatus, and crinoid stems 

noted 5 505 

Sandstone, gray, and dark shale — a few bits of 

limestone 5 510 

Shale, dark, and some coal. A few pieces of white 

limestone 5 520 

Shale, gray sandy, some black shale, and bits of 

yellowish-white limestone. Pyrite noted 5 525 

Shale, black ' 5 530 

No sample 5 535 

Shale 5 540 

Shale, dark gray and black 5 545 

No snmp)e. 5 550 



DeKriptton of Strata 



Shale, (iTay , 
Shale, gray, 





tone, ( 
hale a 

hlacle 


tray, some yellow 


few 

pyrit 

of CO 

limest< 


pieces of white 


Sandsi 


tne, and a little 


S»nd<i 


Kray. micaceous, : 


imt a 


little shale,... 


Missir 

( 

Shale. 








Sccon 
tew, 
J! ray. 
dark 
Bray. 
Bray, 

dark 
Sray 
Bray, 
pray 
Rray, 
Bray 
hale. : 


d sample with thi« laU'l). Dark shale. 

[lieces of yellow limestone and coni 

, micaceous, and some coal 




. 






Shale. 

Shale. 


and vcllow, <lo\ 
Bits of olivc-i:r< 
Bray 


vly efT.Tvcsciu^ limt- 


Shale. 


and some hlack ■ 


.hale. 






micaceous 






Shale, 


sandy, micaceous, 
ind a few pieces o 


f pyrit 


araj micaceous 




(tray 

pray, 

ionary 

irray. 

Bray, 
dark 
Bray 
Bray, 
Bray, 
Bray 
B«y. 
darki 
Rfay 
dark 
dark 
Bray. 

Bray, 
dark 
Rray. 
Kray. 








Shale. 


, a little Bray sandstiir 


te, and concre- 


Shale. 
Shalt. 


micaceous, and . 
ar>' sidcrite 


a few 


pieces of ron- 










Shale. 
Shale. 


some imprints o 


f leave 

little ' 


samNtone 


Shale. 
Shale. 
Shale. 
Shale. 
Shale. 
Shalf. 


and some sideriti 
pray, and some si.l 

Rray 

Rray. and some 
«.,uly. and a few 


sideril 

vmall 


pieces of while 


Shale. 
Shale. 


s«ndy 






Shatr, 


sandy 
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COAL MINING INVESTIGATIONS 



Description of Strata Thickness 

Feet 

Shale, gray, micaceous, sandy 5 

Shale, gray, micaceous, some siderite and black 

sandy shale 5 

Shale, gray, micaceous 5 

Sandstone, gray, some coal, some white limestone, 

pyrites and siderite 5 

Coal, some gray sandstone, some limestone, and 

siderite 5 

Shale, gray, and fire clay, and small pieces of 

coal and siderite 5 

Shale, black, and some coal 5 

Shale, black, micaceous 5 

Shale, gray, and coal, with some siderite and pyrite 5 

Shale, gray, some coal, concretionary yellow lime- 
stone and white limestone. Pyrite also noted 5 
Fire clay, concretions of siderite, white limestone, 

black limestone, and black shale 5 

Clay shale, green, pure limestone. The shale is 
filled with spheniles of siderite up to 12 mm. 

in diameter 10 

Shale, green, filled with spherulitic siderite concre- 
tions, some sandy, pyritiferous shale and some 

fragments of limestone 5 

Shale, Krecn, much cone ret ionar>' limestone. Some 
of the limestone is white and pure, some is 
in the form of black concretions with centers 
of calcite. some is a gray rock filled with 
spherules of siderite, and other small grains 
of siderite, while some is brownish red, and 
brecciated and contains organic fragments. ... 5 

Sandstone, white, some shale and a few fragments 

of limestone 5 

Shale, gray, and shaly sand 5 

Like the preceding 5 

Shale, sandy, some black shale, and some coal 5 

Sandstone, very micaceous, white .*> 

Shale, micaceous, sandy 5 

Sandstone, gray, micaceous 5 

Sand, shaly, gray 5 

Like the preceding 5 

Sand, gray, micaceous, with much pyrite, some of 

which is intcrcstitial in the *iand 5 

Sand (sample very small ) 5 

Sandy, lijilit Rray, shaly rock 5 

Like the preccdinu 5 

Samples wantiuj^ L^ 

Shale, (lark, stony, micaceous ."^ 

Like the preceding 5 

Sandstone, gray .S 



Depth 
Feet 
780 

785 
790 

795 

800 

805 
810 
815 
820 

825 

830 

840 

845 



850 

855 
860 
865 
870 
875 
880 
885 
890 
895 

900 
905 
910 
915 
930 
935 
940 
945 





980 


5 


985 




990 




1000 




1005 




1010 




1015 




1020 




1025 
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Description of Strata Thickness Depth 

Feet feet 

Sand and black laminated stiff shale. Sample 
marked : "Salt water in this sand or Bridge- 
port sand" 10 960 

Sand, coarse, rounded, with brownish-black grains 
which effervesce very slowly in acid. Many 
crinoid stems were noted, which did not effer- 
vesce in acid, and which had the appearance 
of being siliceous 15 975 

Sand, coarse, gray, mixed with sideritc fragments, 
pyrite, and some fire chiy 

Sandstone, gray, sideritc, and fire clay 

Sand, gray, fairly clean, showing: secondary crys- 
talline enlargements 

Sand, gray, showing secondar>- enlargement of grain*; 

Sandstone, yellowish gray, micaceous 

Sand, gray, some limy material 

Sand, white, micaceous with some limy material.... 

Sand, white, micaceous 

Sand, coarse, white 

Sand, coarse, white, showing secondary enlargement 

of some grains 5 1030 

Sand, gray, showing secondary enlargement of some 
grains 

Sand, coarse, gray (two samples) 

Sand, gray 

Sand, fine, gray, micaceous 

Sand, gray, some pieces showing lamination, some 
dark shale 

Sandstone, gray, some dark greenish, micaceous 
shale, pyrite present 

Sand, coarse, gray, some gray shale, a little coal, 
pyrite and concretionary limestone of obscurely 
spherulitic concretionary* structure 

Shale, dark, some white sandstone, a little coal, and 
bits of sideritc. Two samples 

Sandstone, white, concretionary- sideritc, some pvrite, 
and dark shale. A few red, concln»idally split- 
ting fragments were noted which were hard 
and did not effervesce. This sample was 
lat>eled "dark sand'* by the driller 

Fire clay, gray, of fine texture 

Shale, dark gray, fine in texture, and compara- 
tively .soft 

Shale, dark gray and black 

Shale, greenish, dark, micaceous.. . . 

Shale, greenish black, of fiiu* texture . . . 

Shate, dark, micaceous, stiff 

Shale, dark, with sideritc concretions 

Shale, dark 



10 


1035 
1040 
1045 
1055 


5 


lOfiO 




10f)5 


5 


1070 


5 


1075 



.•^ 


lOKO 


jn 


IKN) 


10 


1110 




1115 


15 


IKk) 


5 


1135 


10 


1145 


5 


11.^1 


5 


1155 



Thickness 


Dcptl 


reet 


Feci 


20 


1175 


5 


1180 



10 


1215 


10 


1220 


5 


1225 


*• 

5 


1230 


5 


1235 


5 


1240 



126 COAL MININC. INVESTIGATIONS 

Description of Strata 

Shale, dark greenish, with a few minute and irri- 

descent mica scales 

Shale, dark, gray fire clay, and coarse sand 

Sand, gray, showing secondary- crystalline faces on 

some grains 5 1 195 

Shale, dark greenish, gray micaceous, speckled with 

minute, black fragments, probably carbona- 
ceous 5 1200 

Shale, gray, concretionary siderite 5 1205 

Sandstone, gray, coarse, with a white siliceous inter- 

sticial cement, and some jzray shale and 

siderite 5 1210 

Shale, gray, concretionary siderite, with some small 

pieces of sandstone 

Shale, black, micaceous, some siderite 

Shale, gray, sandy, some sandy shale and a little 

black shale 

Shale, gray, micaceous 

Shale, gray, micaeous 

Shale, greenish gray, sandy, micaceous 

Mostly a brown, apparently fragmcntal siderite, 

liaving the texture of an orjj:anic breccia, with 

white, coarse sandstone and ^ray shale 5 1245 

Siderite. fragmcntal and granular, white sandstone 

and j^ray slialc 

Sandstone, wliito, and .trranular siderite 

Sand, laminated, white pure, with urannlar brown 

siderite 

Sandstone, yellowish gray, of fine texture 

Sand, yellowish gray, of fine texture, clean 

Shale, greenish black, of very fine texture 

Shale, greenish, dark, and fine sand 

Sandstone, white, with infiltrated matrix of i)artly 

calcareous material, and some shale. Driller's 

note "Sandy lime" 

Shale, dark, and white sandstone with infiltered 

lime. Driller's note : "Sandy lime" 

Shale, dark, and a little sandstone with infiltered 

lime, bits of pyritc 

S.'ind, white, somewhat coarse, and a little dark shale, 

Pennsylvanian in aspect. A carbouaceous film 

or shred was seen adherinj.: to a >mall ])icce of 

sandstone 15 13-15 

Sand, yellow, with a few flakes of mica and some 

dark shale. Drillers note : "Salt sand." Penii- 

sylvanian in aspect 15 1360 

Mississippian strata- 

Xo saini»lt' 

Sand, >rllow. .'ind soiiu- t^ay oolitic limestone... 
A'o .<aTnj)le 



5 


1250 




1255 


10 


1265 


5 


1270 




1275 


15 


1290 


10 


1300 


10 


1310 


10 


1320 


10 


1330 



5 


1365 


5 


1370 


15 


1385 



ton NT Y RKI»<)RTS 127 

Description of Strat;i Tliickiu'ss Distil 

Ifct hcct 

Limi'stotic, Kray, oolitic. Drillers note: "Lime" 10 1395 

Limestone, jjray, oolitic 5 1400 

Shale, gray, with a few bits of pyritc 10 1410 

Shale, dark, and white sandstone with infiltered lime. 

Driller's note: "Sandv lime" 30 1440 

Shale, black, and some white sandstone, with a little 

infiltered lime 5 1445 

Shale, black, and some white sandstone with infil- 
tered lime 5 1450 

Shale, dark, some uhite limestone and red *;hale. 

Drillers note: "Sandy lime, and top or red 

rock for M) feet past" 5 1455 

Shale, jrray, and or^;anic, white fraj^mental lime- 
stone. In this limestone are pit-ces of I'cncs- 

tclUi, Polypora (?), echinoid spines, flutes and 

tnl»ercnlated, .some spicules ( ? ) and fravi- 

inents of Imichipod shells, and rrinoid stems 

Some red shale noted 5 \Mi) 

Like the preceding with echinoid spines 5 14()5 

Limestone, organic, fruf^meiital, and dark v.t',\\ 

shale 10 1475 

Shale, black, and organic, fraj>;mental limestone. .. . 10 1485 

Limestone, or>;anic, traKmtntal, and some ^reen shalf 5 14*^) 

Limestone, organic, fraj^mental, and black shale. 

Some uray sandstone and an Athyris noted. ... 5 1495 

Shale, dark. Some limestone and irinoid stems 

noted 5 1 ^t) 

Shale, dark re<l, with some calcareous material 5 1505 

Shale, dark, preen 5 1510 

Shale, bluish black 5 1515 

Shale, j:ray, and reddish-yellow shale with con- 

sidenible calcareous material 10 1525 

Shale, greenish black and brownish black, of fine 

texture 5 15.^) 

Shale, brownish red, with a yellowish streak 5 1535 

Shale, brownish red, and dark, greeni^h-pray shale.. 5 1540 

Shale, brownish and greenish gray. Drillers note: 

"Red rock in all 15.^) to 1547 feet" 10 1550 

Shale, greenish gray 10 LViO 

On the cover of this sample is written : "T(»p mI lime 

1560 feel. Cased here." The sample is ;i 

grayish-white shell breccia, which consists ni 

small and thin shell frajiments l\ing more or 

less flat in the same plane. s|u>wing small 

Athyris shells, and shells of nther brachio- 

pods, and crinoid stems LviO 

Shale, greenish, sandy, or shal> sand, with some 

red shale and some white sandstone of fine 

texture. Brachiopo<l spines noted 10 1570 
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Description of Strata 

Sand, dark greenish, of fine texture with some 
white fine sand. Pyrite noted. On cover of 
sample is the note: "Top of Benoist or oil 
sand" 

Sand, dark, green, of very fine texture, with some 
shale of the same color. Pyrite, white sand- 
stone, white limestone and spines and shells 
of brachiopods noted. Labeled : "Benoist 
sand" 

Sand, white, with grains of about ^ mm. in diam- 
eter. Drillers note : "Oil sand" 

Sand, greenish gray, and sandy shale, some of 
which shows incipient fissures along which 
oxidation has taken place, and the material has 
assumed a red color. Some of the shale is 
red. Crinoid stems and fragments of brachio- 
pod shells noted. Sample marked : "Benoist or 
oil sand'' 

Sandstone, siliceous, white, pray, and green, of 
very fine texture. Size of grains in this, as 
in previous two samples, about 1-16 mm. in 
diameter. Some dark gray, greenish gray, 
and red shale. Some sandy shale was noted 
with joints of oxidized, red material intersect- 
ing the green. This rock shows thin laminations 

Sandstone, grcenisli gray, and dark brown of \cry 
fine texture. Tliis rock is laminated, showing 
quite intensely green layers alternating with 
gray, brown, and red layers. The laminae are 
from 1-16 to 1-2 mm. in thickness and more, 
and quite straight. On the cover of the sample 
is the note : "Bottom of oil or Benoist sand" 

Sand, light gray, slightly micaceous, and apparently 
slightly coarser than the preceding, some dark 
sandy shale, and some dark brown shale 

Sand, gray, coarser than the above and ground up 
into separate grains. These average about 
1/6 mm. in diameter. On co\cr of sample is 
the note : "Salt Nsater sand" 



Thickness 
feet 



Depth 
h'cct 



1575 



.■) 



1580 
1585 



15 



1600 



K)05 



.") 



1610 



1615 



10 



1625 



Log of Kinntiindy utiiic shaft 
Location — Kinmiuuly, Illinois. 



Description of Stratn Thickness 

I't. In 

Drift clay 12 

Sandstone and shale 134 

Limestone, pebbly 1 

"Slate", black .' 9 

COri) 1 

Fire vlnv 1 



Depth 
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hi. 
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• • 


^ 

^ 
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m 
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4 


147 
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7 
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2 
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6 




165 


6 
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Geologic Structure 



The geologic structure is best known in the southwestern part of 
Marion County where most of the mines and oil wells are located. In 
other parts of the county the holes are scattered and data on the coals 
are so meagre that correlations of beds is difficult and the structure 
therefore uncertain. 

Marion County lies a short distance west of the deepest part of 
the Illinois coal basin, and in a general way the dip of all the beds is 
eastward. The most pronounced feature is the northward extension 
of the Duquoin anticline along the western edge of the county as far 
as Sandoval, where its axis begins to plunge towards the northeast. 
The axis of the fold passes near Centralia and Sandoval. The anti- 
cline is symmetrical, having its steeper dip to the east. 

The axis of the fold undulates, the higher areas possessing the 
characteristics of domes, as in sees. 29 and 31, T. 2 N., R. 1 E. and in 
sec. 8, T. 2 N., R. 1 E. These features possess more than ordinary in- 
terest because they have been responsible for oil and gas accumula- 
tion, the largest field being located on the dome north of Sandoval. 
A detailed report on the Marion County oil fields by R. S. Blatchley, 
was published in Bulletin 16 of the Illinois State Geological Survey. 
From the top of the dome at Sandoval, where coal No. 6 is 32 feet be- 
low sea level, the bed dips eastward to Salem at the rate of about 36 
feet per mile, although the dip is not uniform throughout the distance 
of 9 miles. In fact, from sec. 9, T. 2 N., R. 1 E. to Odin, the coal 
lies practically flat. 

In the southwest corner of the county, the coal shows a dip of 
200 feet in lyj miles, as indicated by its position in mine No. 5, Cen- 
tralia Coal Company, sec. 25, T. 1 N., R. 1 W., Washington County. 
and in the drill hole, sec. 20, T. 1 N., R. 1 E. It is probable that 
faulting is responsible for some of the irregularities of structure along 
the anticline. In Marion Coal Company's mine, N\V. 54 ^^' J4' 
NE. 3'4 '*^^c. 21, T. 2 N., R. 1 E., a northeast-southwest fault of ap- 
proximately 30 feet displacement having a downthrow to the west, 
was found 200 to 300 feet east of the shaft. More than usual interest 
is attached to this fault, since a small oil seep in the mine along the 
plane of fracture was responsible for the discovery of the Marion 
County oil fields. The latter feature is described more fully under the 
subject "Roof". 

In mines 3 and 4 of the Centralia Coal Company in sec. 7, T. 1 N.. 
R. 1 K. a fault, probably the southward continuation of the one men- 
tioned above, shows a displacement of 110 feet, the coal being higher 
on the east side. The fault is located 1800 feet east of the shaft in 
mine No. 3, SW. J4 NVI.^a see. 7, Aud 1500 east of the shaft in No. 4 
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N'W. ]ri SE. J4 sec. 7. the direction of the fault being slightly east of 
ioiith at this place. Its location south of Centralia is uncertain, but 
it is believed to lie east of mines Xo. 2 and Xo. 5, and it is entirely prob- 
able that the break is east of the Miller Oil Company's well, SW. }4 
X\V. J4 sec. 20, T. 1 N., R. 1 E. The fault has limited operations on 
the east side of the mines mentioned. The steep east dip in the south- 
west corner of the county is no doubt complicated by faulting, but no 
details can l)e predicted at present. Such a condition would be in 
harmony with the geologic structure farther southwest along the Du- 
quoin anticline in Perry County. 

The structure of eastern Marion County is uncertain. At Kin- 
mundv c*)al Xo. 6 lies alnuit 27.^ feet below sea level; but at Farina in 
T. 5 X.. R. 4 E. the same bed is nearly 1»^0 feet liigher, although the 
latter ln»lc is 6 miles n'»rtheast of the Kinmundy shaft and would be 
ex|»trte<l to reach the coal at a lower altitude if the regidar east dip 
afftrted this area. Some uncertaintv exists in this case since no writ- 
ten log was kept ft)r the Farina hole. 

In the extreme eastern ])art of the county. SE. cor. sec. 25. T. 3 
.v.. R. 4 E.. a 6-foi>t !)e<l of coal overlain bv limestone was found at 
a depth of 1050 feet, aUmi 520 feet below sea level. Its correlation 
as coal Xo. 6 is strengthened by the existence of a thinner bed 89 feet 
l«»wer. apparently Xo. 5. The east dip of 12 feet per mile from Salem 
t • this hole, is regular for the district. 

The 2-f<"M)t l)e<ls in sec. 4. T. 2 X., R. 4 K. and sec. 24. T. 2 X.. 
R. 3 E. lying 273 and 350 feet below sea level are j^robably alH»ve coal 
N'o. 6 and the latter IhmI has not been recorded, b^igure \^> sIiown the 
fK»Mtion of coal Xo. 6 along a line fn>m Central City east through 
Salem to the edge of the county. 

Co.M. Xo. 6 

DISTRIBITION AND THICKNKSS 

In Marion County coal Xo. 6 is best kn4)wn in the southwestern 
|ttrt where it has been mined, and in the same region much inf »rma- 
titftn has Inren gained in drilling fnr nil and gas, although ct»al data <e- 
nired in the latter oiHrration are more or less unrrliabU*. Tlu* Survry 
has no drill records for the following townshi]>s : T. 4 X.. R. 4 !•*.. 
T. 3 X.. Rs. 2 and 3 E.. T. 1 X.. Rs. 2. 3. and 4 I^. W'itli tlu- exn-j) 
ti »n of Tjis. 1, 2. and 3 X., R. 1 F... the b«»U'N are srattriril. and tin- 
Cfvil records were not carefidly ki-j»t. It i< belii-vrd that the bed i- 
rrpre^enltfil by at least a few feet of coal thn»ughf>ut the entirr county ; 
Imt predictkms as to its commercial ]i«>ssil»ilitie> must m-cessarily Ik 
Mated with catition, since such data a> are available outsUU* U\v v\\\\ 
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cipal mining area indicate that even where the bed is identifiable its 
thickness and general character are decidely variable. Mining was 
formerly done at Kinmundy and at Salem, but operations were abanr 
done<l because of abnormal conditions. 

The average thickness of coal No. 6 from measured sections in 
the mines of Marion County is 6 feet, the range being from 5 feet 6 
inches t') about 6 feet 10 inches. At Kinmundy the bed is represented 
by two benches separated by 3 feet of shale underlain by 5 feet of 
limestone. The upper coal varies in thickness from 28 to 36 inches 
and the lower averages 43 inches. At Salem it is 4J/2 feet thick, and 
the mine was abandoned several years ago. In the future when the 
areas of thicker coal in the C'entralia district are mined out, capital 
will l)e interested in the development of the eastern part of the county, 
and the thinner coal will be extracted. The Centralia district is sur- 
roun<le<l by areas of thinner coal (see PI. I ). Tps. 1 and 2 X.. R 1 K.. 
have the advantage of uniform thickness and (juality of coal and good 
transportation facilities. 

It is probable that other areas in the county contain coal of equal 
thickness and character, but careful work with the diamond drill will 
l)e necessary' in order i)roi)erly to outline them. 

rilVSICAL CIIARACTKR 

The coal in the C'entralia area resembles that of the entire Belle- 
ville district, although its average thickness is 6 feet, or 1 f<K)t less than 
the average for the district. 

Figure 20 is a graphic representation of coal Xo. 6 from measure- 
ments made in some of the Marion County mines. The physical and 
chemical differences in coal N^o. 6 east and west of the I)u(iuoin anti- 
cline, as shown further south, are not apparent in Marion County. 
As stated al)Ove. the anticline loses its identity north of Sandoval, and 
it is probable that general condition*^ were much the ^ame on either 
side of the known fold during deiKx^^ition of the c«»al. 

In mine Xo. 5, Centralia Coal Company, the usual 3 benches are 
present, and the entire bed varie*^ in thickness from 5 feet 4 inches to 
8 feet, the average being al)Out (> feet. The top c«»al is irregular in 
thickness but persists throughout the mine. It c«»nsists mostly of 
glance coal which i> extremely brittle and breaks into tarry, con- 
choidal pieces. 

The prominent "blue band" 3 to 12 incluN al>«»ve the tl«H»r se|^ 
aratcs the mi<k!le from the l>ottoni o»al. The fracture «»f the mi«ldle 
and lower l)enches is blocky. and the lH»tt«»m coal i«» the hanlrst *if all. 
Gypsum and calcite are dei>osited in iracUue v\;v\\e^ \\\ v*va\svVt\^\^ 
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Fk;. 21). — (irapllic sections of coal Xo. from measurements made in mines 
of Marion Count \. 

1. Odin (.'oal Co., Odin. Room 1, 2nd. nortli, west entry. 

2. ("entralia Coal Co., Xo. 2, Centralia. 

3. Centralia ('oal Co.. Xo. 4, Centralia. 

4. Chicago Sandoval ("oal ( 'o., No. 2. Sandoval. Uoom 8 (»tT 2nd. south on 
east side. 

5. Kinnuuuly ('oal ( O., Kinnnmds. (Abandoned.) Air course 300 feel 
southwest of >liafl. 
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amount. Small bands of juritc and dirt arc notiieahle. but tlie "blue 
iKind*' is the only one persistent. 

At ( )din in the northeastern part of the Centralia held at the 
most easterly mine now operating in the county, the coal varies in 
thickness from 6 to 7 feet. The t')p coal averages 15 inches in thick- 
ness, and the Ixjttom bench from 4j/i to 8 inches. 

The following section ^^hows the average physical character of 
the \}Qi\ at Odin : 

.SVi7i/»M <»/ liuil \o. 6 in Odin C <nil ( tnnf>any's mine, Odin 

Thickness 
Ft. In 

Top coal, clean, bright, laminated 16 

F*yrite, persistent 54 

( "oal, clean, finely laminated 5 

I )irt and pyrite, persistent ^ 

Coal, laminated, with many dirt hands, and considerahh- 

pyrite in lenticular streaks 4 

"Blue band", j;ray shale, altliouf^h in some places pyrite 

only 2 

Coal duU 10 

6 10 

The coal at Odin is very similar to that at Centralia. The g>'p- 
•ium and calcite in the fracture planes are conspicuously abundant. 
Mbrous ferrous sulphate is developed on the exj)osed ribs and on the 
rt(K)r. especially in the more moist j)laces. At numerous places in the 
Odin mine calcareous clay veins cut the bed vertically. In most places 
they do not exceed 4 inches in width, and as a rule they extend only 
part way from the top to the fl<H)r. More >ver. there appears to be no 
system to the veins and no means of ])re<licting their occurrence. 
They are interesting because of their rare development in coal Xo. 6, 
and their similarity to the veins in coal \o. 5 at Springtiebl. At 
Odin they are not large enough to be especially troublesome in mining. 

At Kinmundy two beds of coal 8 feet apart lie at the horizon of 
!>e<l No. 6. In places the interval consists entirely of shale which 
forms a roof for the b)wer bed. and in others as much as 5 feet of 
limestone rests on the lower coal. It is believed that the twi> U^nches 
represent coal Xo. 6, an<l that the intervening material is simply a 
parting similar to that in coal .\'o. 2 at .MurphyslK)ri». The l^p lurnch 
varies from 28 to »V> inches ami the lower averages 45 inches. Min- 
ing has been confined mostly to the lower bench, although the upper 
lied is sai<l to Ik? the better coal and to have the stronger n>of. This 
coal docs not part readily from the roof and its variable U\v:Vxv^ss 
renders its commercial value imcertain. 
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Clay veins similar to those at Odin cut through lK)th coals and the 
intervening beds. In the Centralia Coal Company's mines No. 2, 
No. 3, and No. 4 the **blue band" is in most places represented by two 
thin beds of shale separated by 3 or 4 inches of coal. The lower 
part of the band is the more persistent of the two. 

ROOF AND FLOOR 

The limestone cap rock is present over most of the county, and 
has an average thickness of about 15 feet. In places small shale 
partings are interbedded with the limestone. Below the cap rock the 
material overlying the coal is variable. At the Odin mine from 2 to 
10 feet of black shale exists above the coal. In parts of the mine the 
lower 5 inches of this material is removed in mining. Above the 
shale the usual limestone cap rock is present over the entire mine. 

Most of the records show a variable amount of clay under the 
coal. At the Odin mine the underclay reaches a thickness of 8 feet. 
It is very rocky and is unfit for commercial use. Ordinarily the clay 
is dry, but when the mine is idle the floor heaves sufficiently to cause 
inconvenience. The variability in character and thickness of the unr 
derclay of coal No. 6 make it extremely doubtful if any of it in 
Marion County can compete with the fire clay and shales near the 
coals in northern Illinois. 

IRREGULARITIES 

The feature of greatest imix)rtance as an irregularity in the 
county, so far as known, is the Centralia fault mentioned earlier in 
the report. North of Centralia in mines No. 3 and No. 4 the fault 
has a displacement of 110 feet, the upthrow being to the east. It is 
found 1800 feet east of the shaft in No. 3, and 1500 feet east of the 
shaft in No. 4, having at this point a slight northwest-southeast trend. 

Two miles north in the Marion County Coal Company's mine in 
X\V. 34 NE. y^ NE. 34 sec. 31, T. 2 N., R. 1 1^1, a northeast-southwest 
fault having an upthrow of 30 feet to the east has been known for 
several years. The latter fault ai)pears to be responsil)le for the oil 
seeps in the mine, which led to the discovery of the Marion County oil 
fields. At this place an oil sand exists only 17 feet below coal No. 6. 
The fault not only brings the sand into closer contact with the mine 
entries, but it also affords channels for the easy movement of oil 
particles. The relations between the coal and the oil sands are 
graphically shown in figure 21 which is adapted from figure 1, Bulle- 
tin 16 of this Survev. 

In the Marion County Oil and Gas Com|)any's well, SE. y^ SW. 
/:/ sec. 29, T. 2 X.. ]\. I 1^., abowt ^2 \^A\le east of the mine under con- 



Kn;. 21.— Sketch slioKiii^ prolmMi- rcii'im f<ir nil M'l-p in Ccnlrnl Citv mine. 
(After Kbtchlry.) 

>i(kTati.>ii. the coal atnl llif oil >;m(K wvn- fuiiml at depths of 50 feet 
and 67 feet rcs|)felivcl.v lulim stii kvi-l. .\l tin- mine shaft the coal 
Hfs 600 feet hehnv the Mirfate ..r 90 leit helow >e.i level. f-'rom the 
well westward to the fault, whi.h is aU.iU 250 feet east of the shaft, 
the Iwds dip 2,1 feel, whidi is sutrKierit gra.k- to allow the oil to 
gravitate down dip ami seep into ilie mine. I-'or several years thi.s 
oil has l>cen mlleeiecl and iiseil for luhricaliiig |>Tir|)oses around the 
mine. 

The direction atid character of this fault, and its |H>sitii>ii along 
the axis of the DiKjuoin anticline letul strength to the helief that it is 
the northward coiitinnatinii of the (entralia fault tlesorihed altove. 
The ]Nisition of the coal in ilrill holes iK-lween Junction ("iiy and IVn- 
iralia fnmishes additional snpi>ort to ihts Wdief. 

Otiikr ( o.\i.s 

Several coal horizons exist almve coal Xo. 6, lint all have proved 
to 1)0 aniimercially valueless ninler present conditions liecanse ihey are 
lenticnlar, and most of them lo<i thin for profilahic mining. 

From 35 to SO feet alwtve coal N'o. 6 there is commonly one l>ed. 
or in places two closely assoeiateil hed-.. which represent coal N'c 7, 
Only one or two of the oil holes reeoni this o.d. and it is known 
chiefly in the shafts and in holes drilled for o.al. of which there are 
but a small mnnher. In the logs availalile for ~tndy, coat No. 7 
ranges in thickness from 6 inches to ,1 feet 4 inches. One reconl 
shows two l)e<ls sej>ara1ed liy 10 feet of clay, the npjK-r Iteing I foot 4 
inches and the tower .1 feet 2 inches in thickness. So far as k-iuivvii. 
no attempt has been made to mine this coal. aw\ wn TOWvcvTi^^irivv ^«;- 
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garding its character is available. In mine Xo. 2, coal No. 8, 200 feet 
above Xo. 6, fonnerlv marked the bottom of the shaft. The record 
shows that it was 7 feet thick, but if so, this is the only place in the 
State where coal Xo. 8 attains as great a thickness. The shaft was 
sunk later to coal Xo. 6, and no coal is now extracted from the upper 
bed. In other records thin beds of coal are reported near this hori- 
zon, but in no case is the thickness more than 14 inches. Many lenti- 
cular coals are reix)rted in the shaft logs, but they are thin and can 
not be traced from one hole to another. Xone of these lenses ex- 
cee<ls 2 feet in thickness, and they can not be regarded as important 
in estimating the coal resources of the county. 

Below coal Xo. 6 the be<ls are known only through oil-well logs 
which are unsatisfactor}-. Although many holes have been drilled in 
the county, the information regarding the lower coals is practically 
negligible. Only 7 records show coals below Xo. 6, although it is al- 
most certain that other beds do exist. Two of these holes in sec. 4. 
T. 1 X., R. 1 E. penetrate coals said to be 5 feet thick. In one the in- 
terval betw^ecn coal Xo. 6 and the recorded bed is 115 feet and in the 
other 220 feet. The latter coal occupies the position of coal No. 2. 
but data are too meagre to correlate it ]X)sitively with the Murphys- 
boro. The 5-foot coal, 115 feet below coal Xo. 6, is reported in but 
one hole, and it is believed that little confidence can be placed in the 
existence of any commercial bed at this horizon. 

Coal Xo. 5. having a thickness varying from 5 to 7 feet, is re- 
l)orted in 4 holes near Odin and Sandoval. The bed lies from 25 to 
45 feet below coal Xo. 6 in the western part of the county, but in sec. 
25, T. ,S X.. R. 4 E. at the eastern side the only bed referable to coal 
Xo. 5 is 85 feet below coal X^o. 6, showing a probable increase in the 
interval between the coals towards the east. 

The large number of records and the paucity of coal data bring 
out fr^rcibly the need of careful drilling and the correct determination 
of the position and thickness of coals even where oil is the major con- 
sideration. Tt is more economical to secure all possible data in one 
hole rather than to drill a separate hole for each kind of information. 
Despite the large amount of money ex])en(le(l, almost nothing is known 
regarding the areal distribution and thickness of coals below No. 6 in 
Marion County. 

MOXTGOMERY COUXTY 
Production and Mines 

Total |)ro(luction in t«>ns, year ended June 30, 1913. 2,418,329 
Average annual production from 1908 to 1912. . . . 1,840,200 
Total pro<hicti(Mi. 1881 to 1913 16.902.790 
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During the year cMulcd June 30, 1913. Montgomery County pro- 
duced 3.89 per cent of the total output for Illinois. Only 10 mines 
were in o|K*ration, of which 6 pnuhiced more than 150.000 tons each. 
The county has increased steadily in its coal pro(hiction, largely be- 
cause of its advantageous location, good transportation facilities, and 
the improvement of its mining equipment. 

Below is the list of mines operating in 1913. The Xokomis Coal 
Company has recently opened a new property at the place of the same 
name and with its modern equipment will add considerably to the total 
output for the county. 

Table 9. — List of shipping mines. Montgomery County, igij 
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11 
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Peahcniy I'oal 
Co. 

Shoal I'rcek 
Coal Co, 

Peabtxiy Coal 
Co. 



c 



14 .<;w i 
1 .^w ! 

15 On. 



HilUhoro (oal UilN 
Co. ')oro 

l*eab<Mly Coal 
lo. 12 NW 
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0)AL-BE.\RIN(; RoCK.^ 

Although an average thickness of 100 feet of <irift covers the un- 
derlying rocks in Montgomery County except where streams have 
cut their valleys int«) the uppermost part -^f the coal-l)earing forma- 
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tions, from a study of records of 115 coal and oil tests and mine shafts 
the stratigraphy is well known, especially down to, and including, coal 
No. 6. Unlike the holes in ^^arion County, the majority of which 
were drilled in search of oil, most of the Montgomery logs represent 
borings for coal and consequently careful attention has been given 
the Pennsylvanian beds. 

In the western part of the county these rocks average about 750 
feet in thickness, and the gradual eastern dip increases this thickness 
to about 1000 feet along the eastern boundary. Coal No. 6 varies in 
depth from 340 feet on the west to almost 700 feet near the east 
county line. 

Next below the drift in the western half of the county is the Carr 
linville limestone which is exposed in places by the west fork of Shoal 
Creek. This limestone varies from about 270 feet to a little more 
than 300 feet atove coal No. 6, the larger intervals appearing in the 
eastern part of the county. Its average thickness is about 10 feet, 
although greater thicknesses are reported, and in places it consists of 
two beds separated by a thin parting of shale. Its persistence in the 
logs is remarkable when one considers the large number of sources 
from which the records have been collected. 

In Tps. 9 and 10 X.. R. 1 W. and in T. 10 N.. R. 2 W. the Car- 
linvillc limestone is 300 feet or more below the surface; and the 
Xew Haven limestone, ranging from 20 to 40 feet in thickness and ly- 
ing about 200 feet above the Carlinville, forms the bed rock just as 
the latter underlies the drift in the western part of the county. In the 
southeastern townships tlie Xew Haven was eroded prior to the deposi- 
tion of the glacial drift, and its line of outcrop, if drawn on the map, 
would extend parallel to and about 30 miles east of. that of the Car- 
linville. 

The limestone cap rock over coal No. 6 is even more persistent 
than the coal itself. In fact, where the coal has been eroded, it is 
possible in many places to identify the horizon by the position of this 
roof limestone. Above the limestone, and separated from it by clay 
or shale, the drill generally penetrates coal No. 7 about 30 feet above 
coal Xo. 6. The higher l)e(l is usually thin, but thicknesses of 2 feet 
are not uncommon. A short distance above coal No. 7 and usually 
less than 50 feet above coal No. 6. a thin bed of reel or variegated 
shale is penetrated. Its colors are so ])ronounced that in spite of 
small quantity, drillers seldom fail to notice and record it. 

Coal No. 8 is found over practically the entire county. It is 

from 150 to 180 feet above coal X^o. 6 and averages about 1 foot in 

^hickness. The beds between coals No. 8 and Xo. 7 are mostly 

ties, and the same is true of those between coals Xo. 8 and No. 9, 
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which arc 90 to 110 feet apart. Coal No. 9, where present, ranges in 
thickness from a few inches up to 1 or 2 feet. The interval between 
coal So. 9 and the Carlinville limestone above is com(X)sed largely of 
shales and does not exceed 50 feet. 

The 200-foot shale interval between the Carlinville and the New 
I laven limestones is constant. Within this zone two thin coals 55 feet 
s^part are reported in a number of holes, the upper l)ed being about 80 
feet fjebw the bottom of the New Haven limestone. 

Below coal No. 6 there are from 300 to 350 feet of Pennsylvanian 
rocks and in this part of the section they are more sandy than in that 
part alxjve the Belleville coal. A number of coals exist below coal 
Xo. 6 but they are so variable in thickness, character, and position that 
correlation is extremely difficult with present information. All of the 
aminiercial coals will probably be found in a zone not exceeding 250 
fett, the top of which is formed by coal No. 6. The individual beds 
thus far known will be treated under "Other Coals" in this chapter. 

The coalrbearing rocks lie on an ancient erosion surface of con- 
siderable relief, cx)nsequently the base of the I'ennsylvanian is ex- 
tremely uneven. Besides, the **Coal Measures" were deposited on two 
«lifferent formations in Montgomery ccnuity. West of a general north- 
cast-southwest line extending from the southwest corner of the county, 
these overlie the St. Ix>uis limestone known to the <lriller as the "Big 
Lime." East of this line beds representing the Chester group are in- 
icqM>sed between the **Coal Measures" and the '*I»ig Lime". In the 
.Smith well. sec. 15, T. 7 N., R. 5 \V., the Chester is only about 50 feet 
thick but it probably thickens towards the south and east, where it 
contains the oil sands of Carlyle, Sandoval, and the main fiehls of llli- 
TKiis. The Chester is characterized by red or pink shales, thin lime- 
Mnnes. and sandstones interbedded, and the top of the formation can 
usually be placed at the first limestone or red shale 250 to 300 feet be- 
1>JW coal No. 6, and drilling for coal should be discontinue<l at this 
pf»int. In the northwestern part of the county several hundred feet of 
^^liil Mississippian limestone underlie the coal rf»cks. and no coal ex- 
ists below the top of this formation. 

In 1886a number of wells were drilled into the r^tsville forma- 
tion near Litchfield, and both oil and gas were found. lM>r a numlnrr 
^f years the gas was used for lighting puri)oses. but the pressure de- 
creased and it was abandoned. Oil was pumped until iiUnit 1904 and 
*<ild for lubricating purposes. The field is similar in size and char- 
acter to that of Carlinville which is now [)ro<lucing oil and some gas 
^"Ommcrcially. The sandy nature of the be<ls forming the base of the 
"^Coal Measures" renders them fit reservoirs for oil an«l gas where the 
C^olofical structure is favorable. 
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The following log of a drill hole in sec. 24, T. 12 N., R. 5 W 
records all of the beds in the "Coal Measures" from the Carlinvill 
limestone down to the base of the formation which overlies the Si 
Louis limestone. Coal No. 6 was reached at 342 feet, and the Jrfoc 
coal at 397 probably represents coal No. 5. The 4j/^-foot bed is 571 
together with the thinner bed 7 feet 9 inches below is probably to b 
correlated with coal No. 2 ( Murphy sboro). The base of the coal 
bearing rocks is found at 763 feet. 



Record of George Hirsh well No. 5 
Location— SE. cor. NE.^ sec. 24, T. 12 N., R. 5 W. 



Description of Strata 



Thickness 



' Ft. 

Dirt 4 

Clay 12 

Sand and pebbles 10 

Clay 9 

Sand and pebbles 15 

Limestone II 

Shale, dark 2 

Shale, gray 13 

Limestone, jiritty (Carlinville) 10 

Shale, black 4 

Shale, gray 88 

Shale containiiijj sand and mica 8 

Shale, j-ray 9 

Limestone, jiritty 9 

Shale, gray 71 

Sandstone, hard 6 

Shale, dark 1 

Shale, gray 5 

Shale, red 6 

Shale, gray 16 

Shale . ..'. 3 

Shale, gmy 4 

Stone, hard 4 

.^tone, gray 4 

Limestone 5 

Shale, argillaceous 

Limestone 

Sliaio, argillaceous 1 

Limestone 

Shale, argillaceous 1 

Sandstone 3 

.Shale, argillaceous 

Limestone 2 

Shale, Mack 1 

Coal (Xo. 0) 8 

Slinlc. LT.'iv 3 



In. 



8 
8 
3 

5 
5 
7 
4 
10 

8 
6 



Depth 



Ft. 

4 

16 

26 

35 

50 

61 

63 

76 

86 

90 

178 

186 

195 

204 

275 

281 

282 

287 

293 

309 

312 

316 

320 

324 

330 

330 

331 

332 

332 

334 

337 

338 

340 

342 

350 

353 



In 



6 

2 

10 

1 

6 

11 

6 

10 

8 

8 

4 

10 

10 
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Description of Strata 

Shale, white 

Limestone 

Shale, white 

Limestime , 

Shale, argillaceous 

Shale, sritty 

Clay, hliie 

Shale, black 

Coal (No. 5) 

Shale, arRillaceons 

Limc^tonv 

Shale. ar)L:illactM»iis 

Shair 

Toal 

riay. Miir, uritty 

Shale. MiK" 

Shale, lilack 

CcKll 

Shalt*. iiTLiillaceiaiN 

Coal 

Shalr. yritly 

Soap-i'lav 

Shale, lilack 

Coal 

Shalf. arKillaccoiis 

Shale. Kray 

Shale, Mack 

Coal 

Shalr. ar;:illaceniis 

LimeMonc 

Shale, ar^rillaccons 

Coal 

Shale, i^hite. argillaceous... 

Shale, prilty 

Shale, arfsillaceoiis 

Shale, dark 

Shale, calcareous 

Shale, argillaceous 

Clay, blue 

Shale, black 

Coal 

Sandstone 

Coal 

Shale, black 

Coal 

Shale, black 

Shale, Rritt>'. and sandstone 

Sandstone, argillaceous 

Shale-clay 



No 2 



Thicknc 


ss 




It. 


In, 


/'/ 


1 


2 


355 


4 


, , 


359 


2 


• • 


361 


2 


8 


363 


6 


/ 


370 


3 


9 


374 


13 


, , 


.\S7 


9 


(t 


397 


3 


, , 


400 


1 


() 


401 


, , 


9 


402 


(} 


3 


408 


1 




409 




1 


409 


M) 




450 


13 


3 


46.^ 


-} 


() 


A(yS 


2 


9 


468 


5 


4 


473 







474 


1/ 


8 


492 


5 


, , 


497 


1 


4 


498 


1 


6 


4W 


h 


2 


506 


7 


, . 


513 


8 


f> 


521 


, , 


6 


522 


2 


10 


524 


1 


3 


S2(y 


.. 


11 


527 


1 


<t 


528 


5 


f; 


5.M 


3 




537 


1 


1 


5.W 


2 




540 


1 


11 


542 


5 


(l 


547 


18 


h 


5«. 




3 


571 


4 


(> 


mm m 


6 


r. 


'-H2 




4 


?>H2 


. 


11 


!<i<.\ 


> 


(i 


':^i<i* 


2 


4 


588 


Jl 


1 


(ifFi 


W» 


fi 


(i2f» 


7 




t*2>i> 



Depth 



In. 



8 
3 



3 
(t 
() 
7 

3 
9 
6 
10 
4 



4 
10 



6 

6 

10 

I 

() 
»j 

1 
1 

4 
(i 

3 

7 

10 

4 

t, 
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Description of Strata 

Sandstone, argillaceous . . 

Shale, argillaceous 

Shale, black 

Pyrites 

Clay, black 

Sandstone 

Shale, gritty, and sandstone 
Sandstone, argillaceous . . . 

Sandstone 

Sandstone, argillaceous . . 

Shale, black 

Sandstone, argillaceous . . . 

Shale, black 

Sandstone 

Shale, black 

Limestone 

Shale, black 

Sandstone containing lime. 

Shale, black 

Shale, blue 

Sandstone 

Shale, gritty 

Lime, gritty 

Sandstone 

Lime, gritty 



Thickness 


Depth 




Ft. In. Ft. 


In. 


4 


632 




15 


6 647 i 


6 


3 


6 651 




• • 


8 651 


8 


1 


4 653 


. , . 


24 


677 




6 


683 




5 


688 




2 


690 




1 


691 




2 


693 




9 


702 




16 


718 




• • 


6 718 


6 


2 


6 721 




4 


725 




5 


730 




9 


739 




3 


4 743 




9 


8 751 




3 


2 753 




7 10 763 




6 10 773 




10 783 




20 803 





Record of Sifujcr ti't'//. Pcabody Coal Co. 
Location— sec. 4, T. 10 N.. R. 2 W. 

Description of Strata 



Thickness 



Soil and clay 

Soil and clay 

Sand and gravel , 

Clay, tough, blue 

Gravel, coarse 

Limestone, hard, broken 

Limestone (New Haven) 

Sand shale 

Sand shale with blue shale partings 

Sand shale 

Sliale. lijjht blue 

Shale, blue 

Shale, black 

Coal 

Shale, dark 

Shale, gray 

Sandstone with blue shale partings. 
Shale, light blue, and sandstone..., 



Ft. 
2 
8 

20 

19 
2 

6 
28 
10 
16 
19 
28 
10 

1 

4 
1 
4 

5 



Depth 



H. 


Ft. 




2 




10 




30 




49 




51 




57 


6 


85 


6 


96 




112 




131 




159 




169 




170 


4 


170 


8 


175 


• 


176 


, 


180 


• 


185 



In 
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Deicription of Strata 

Shale, light blue 

Shale. Kray 

Shale, dark 

Shale, light blue 

Sand shale 

Shale, black 

Coal 

Shale 

Lime shale 

Lime shale with limestone bands 

Sandstone 

Shale, liRht blue, with sand slialc partini^<> 

Shale, lifjht blue 

Sand shale 

Shale, blue, with sand bands 

Shale, Kray 

Lime ^hale with nodules 

(lay shale, dark 

Lime shale with limestone bands 

(*la> shale, dark, with limestone t»ands.. 

Limestone (Carlinville) 

Shale, black 

(^oal 

< 'lay shale 

Clay shale, dark 

Sandstone with blue shale partings 

Shale. Mfihi blue, with sand^^toni- partin^^ 

Shale, lipht blue 

Shale, blue 

5^andstone 

Sandstone, dark 

Shale, blue 

Limestone 

Shale, black 

( oal 

Shale, dark blue 

Slate, li^ht blue 

Shale, dark blue 

^and shale 

«hale. blue, with sandstone partin^zs. . . . 

hale, blue, with hard bands 

hale, blue, with sandstone partiiiK*^ 

uidstonc 

tale, tough, blue 

ale, blue 

il 

e dav 

dftone 

d shale 



Thickness 


Depth 




Ft. 


In. 


Ft. 


/x 


9 


• • 


194 


• ■ 


2 


• • 


196 


• • 


2 


■ ■ 


196 


• • 


17 


7 


215 




10 


6 


226 




1 


6 


227 




• • 


8 


22S 




3 


• • 


231 


^ 


1 


9 


233 


• • 


5 


• • 


238 


• • 


1 


• ■ 


239 


• • 


25 


• • 


264 


• • 


14 


6 


278 


6 


/ 


6 


286 


■ • 


6 


• ■ 


292 


• ■ 


2 


6 


294 


6 


2 


■ • 


296 


6 


3 


6 


300 


• ■ 


6 


, , 


306 


■ • 


3 


. . 


309 


• • 


14 


, , 


^23 


• • 


2 


8 


325 


8 


, , 


2 


325 


10 


.^ 


2 


329 


, , 


1 


6 


330 


6 


2 


(t 


353 




<; 




342 




5 




347 




13 




360 




13 




373 




12 




385 




, , 


(t 


385 


6 


1 


2 


.)86 


8 


(» 


4 


393 


• • 


, , 


() 


393 


6 


3 


6 


397 


, . 


3 


8 


400 


. 


4 


4 


405 




5 


• ■ 


410 


. 


,W 


p • 


448 




1« 


. , 


4^10 


. 


<> 


H 


475 


K 


1 


, 


476 


H 


4 


4 


481 




1 


10 


482 


10 


1 


1 


483 


11 


I 


9 


485 


8 


13 


4 


5a) 




22 




525 
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Description of Strata 

Shale, dark blue 

Sandstone 

Shale, bhic , 

Limestone , 

Shale, blue and red 

Shale, black 

Shale, blue 

Shale, dark blue 

Coal (No. 7) 

Shale, dark blue 

Lime shale 

Limestone 

Shale, blue 

Limestone 

Slate, black 

Coal 

Sand, blue 

Coal 

Fire clav 



Thickness 



Depth 



Xo. 6 



Ft. 


In. 


tt. 


/»!. 


72 


5 


597 


5 


13 


10 


611 


3 


2 


9 


614 


• • 


4 


2 


618 


2 


2 


10 


621 


« a 


2 


• • 


623 


• ■ 


1 


• • 


624 


• ■ 


4 


5 


628 


5 


2 


• * 


630 


5 


8 


3 


638 


8 


3 


, , 


641 


8 


2 


4 


644 


• • 


3 


• • 


647 


• • 


8 


, , 


655 


• • 


2 


10 


657 


10 


6 


5 


664 


3 


, ^ 


1 


664 


4 


1 


8 


666 


.. 


1 


• • 


667 


• • 



Geologic Structure 

In common with the rocks of adjoining areas, the underlying for- 
mations of Montg )mery county have a general eastern dip. Along the 
western part of the county coal No. 6 lies from 250 to 300 feet above 
sea level ; whereas along the eastern side the same bed is at sea level, 
showing a dip of slightly more than 10 feet per mile across the county. 
This dip is not uniform, however, and slight folds or even reversals of 
the dip are known in a few k)calities. 

The principal structural features in Montgomery county are the 
Millsboro flat or terrace, the Sorento dome and the Ohlman anticline, 
all of which are described in an earlier part of this bulletin. The re- 
lation of the structure to oil and gas accumulation is treated in detail 
in Bulletin No. 28 bv R. S. Blatchlev. 

Local dips affecting small areas are found in some of the mines, 
but the general structure is too gentle to have much effect on mining 
conditions. Faults are infrequent and when present generally do not 
aflfect the C' >al more than the thickness of the bed. One such fault in 
the Panama mine of the Shoal Creek Coal Company is illustrated in 
figure 22. It is a north-south fracture about 2500 feet west of shaft 
and has been traced 1000 feet. 

The erosion channels which are well known in the coimty will be 
discussed under the subject "Distribution and thickness'*. These 
channels arc known to the miner as ''faults'* but since the coal is ab- 
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that later a large drainage line with its tributaries occupied the area 
and removed most of the coal. Here and there coal No. 6 is absent, 
but its limestone cap rock has not been affected ; however, many other 
logs show the absence of both coal and limestone, sandstone being pres- 
ent at the usual position of these beds. Such a condition seems clearly 
to indicate erosion after the deposition of the roof materials. 

It is possible and even probable that mineable areas of coal No. 6 
will be found inside the boundaries indicated on the map, but the lo- 
cation of such lands will be the result of the most careful diamond 
drilling and by the placing of holes less than % mile apart. If, as is 
believed to be the case, an ancient drainage system occupied this part 
of the county, its tributary streams eroded the coal so that its present 
boundary is represented by an extremely irregular line which can be 
known accurately only after much more mining and drilling have been 
done. In this connection it is probable that the absence of the coal in 
places near Carlinville, Macoupin County, is the result of the same 
erosive processes that operated in Montgomery County, and it is also 
probable that the two areas are directly connected. 

On the east side of the barren zone the best-known tributary is a 
channel 1000 feet wide extending slightly east of south from the main 
area west of Hillsboro through the east side of mine 15, Peabody Coal 
Company, Taylor Springs, and probably southward at least to sec. 12. 
T. 7 N., R. 4 W. The coal was found at about the same level on both 
sides of the channel, there being no displacement of the beds. How- 
ever, this feature is known to the miner as a **fault'' a term which he 
uses for any absence of the coal. On the east side of the channel al- 
most one mile southeast of the shaft, coal No. 6 in normal thickness 
lies only 20 feet lower than at the shaft. The western edge of the 
channel was reached in the 5th and 6th east stub entries off the 3rd 
northeast, and thus far it has been the practice to abandon the entries 
upon reaching the channel. By drilling three or four holes along a 
line extending in an east-west direction the Montgomery County Coal 
Company, previous owners of the mine found the channel to be about 
1800 feet wide. 

The east side of the same erosion channel was probably reached in 
the northwest workings of mine No. 1, Hillsboro Coal Company, NE. 
y^ sec. 12, T. 8 N., R. 4 W. From this point it is said to extend 
N. 35° iC, but this direction appears to indicate only a minor bend in 
the course of the old stream since drill holes to the north indicate prac- 
tically a normal thickness of coal. It is believed that the channel ex- 
tends west from the Hillsboro mine and joins the main erosion area as 
indicated on the map. 
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Within the large **i)ockety'* area shown on the map, most of the 
»ks show no c«>al at the horizon of coal No. 6. Others record from 
few inches to almost 4 feet. One hole drilled by the Wilmington 
tar Coal Company, S\V. % SW. y!^ sec. 2, T. 7 N., R. 5 W.. reached 
feet of coal ; another drilled close to the first by the same company 
metratc<l only 6 feet of coal, but the measurement is not regarded re- 
iblc. The general area in which the existence of the coal is uncer- 
;in is well known to the majority of ojyerators, and doubtless many 
cars will elapse l)efore any large amount of drilling will be done 
here the chance of locating a commercial acreage is slight. 

In the mines of Montgomery County, C(^al \o. 6 ranges in thick- 
ess from 6 feet to a little more than 9 feet, the average being 7 feet 
inches. In that part of the county inchiding T. 11 and 12 X.. Rs. 4 
tid 5 W.. the same bed averages 8 feet, and it is being mined only at 
annersville. 

East of the barren area the county is underlain by uniformly thick 
lal. most of which has l>een untouched by mining operations. Forty- 
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Fig. Zi, — Graphic sections of co.il NO. ^ irmn iiH-asurrnunts \wm\v in niinr** 

' ^OQtgomcr>' Co. 

1- Shoal Creek Coal Co., \o. 1, Panama. Room 1, 1st. ^^outli stub off 8tli 
*»«. loath entry. 

i Peabody Coal Co., Xo. 15, Taylor Sprinv;s. Kntry face, 2ntl. stub \M*st 
• WRle. 

3. Hillsboro Coal Co., No. 1, Hill.slioro. Room .V>, (a\\ W. o^ tvy*v\w w^t^. 
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>ix 'Irill httltrs <Ii?tributei! "ver the area <\h}V,' an average thickness of 
7^ 2 feet fi^r oatl S*^. 6. a thickness which is ab»ut 6 inches grater 
than the average for the entire district a^vereti by this report. 

PHVSIC.VL CHAR*\CTER 

As seen at the face in the mines, the o^al does not differ materially 
from that adjoining Cf^unties. Figure 23 shows the physical character 
of the coal. The three benches persist, the top coal attaining a thick- 
ness of 18 inches in a few places. It is not left for roof as regularfj 
as in the Franklin- Williamston district, but at Panama it is not r^ 
moved where black shale 'jverlies the coal, as it does in about onct-half 
of the mine. At the Hillsb »ro Coal Company's mine No. 1 about 10 
inches of top coal is left to protect the shale which does not make a 
good roof. 

The coal is bandetl with pyrite, dirt, and charcoal, and its luster 
is in most places dull, although glance oal is harder than the higher 
is in most places dull, although glance coal is present in small layers. 
Ordinarily the bottom coal is harder than the higher benches, and in 
many places it is omparatively free from impurities. 

The frJlowing <ecti«»n was nieasure^I in mine Xo. 1. Shoal Creek 
Mining C'>mpany at Panama, and is typical of the bed in other mines 
• •I this ojuntv. 



s.c7»V'« "T crM/ A n:Cii.<un'd in tnint' A". /. Shoal Crcrk Coal Mining 

Com {'any. Panama 
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Coal, dirty 
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Thickness 

It. In. 

Sulphur y^ 

Coal, vcn- dull and dirty 1 

"Blue liand", 5lialc, and black jack ^Yi 

Ccul. clean and hard, streaks of charcoal 1 Ifj 

7 % 

R<H)F AM) FLOOR 

Outside of the barren area (lescrihed earlier in this chaj)ter the 
capriK-k of coal \o. 6 is the usual limestone. At Panama throughout 
half of the mine limestone direelly overlies the coal. Throughout the 
remainder of the mine is an intervening hlaek shale which falls if ex- 
I^jseil to the air. In order to i)r<»tfct this shale 10 to 14 inches of top 
t"al is left in place. Otherwise the shale falls to the cap rock alxnit 3 
fet'talmve. In Dering mine Xo. 22 at Witt, alnmt 18 inches of jxi jrly 
Uiided. calcareous shale underlies the cap rock in places; whereas 
cUcwhere in the mine black shale as great as 5 feet in thickness oc- 
nipio this |>osition. At mine .V«). 1. IIillslH)r(» Coal C'omj)any. the S')- 
falled "white clod" attains a thickness of 3 feet in places; whereas the 
Mark shale is generally less than 2 feet thick. 

l*"igure 24 illustrates r«M)f conditions in mine X«). 1. Xokoinis Coal 

< '»njpany. at Xokomis according to Mr. C. W. Smith. .Mining Engineer 

for the company. On account of the heavy slates it was the original 

intention to drive wi<le entries and allow everything helow the upper 

limestone t«» fall. Where work was begim, conditions were as shown 

in Xo. 1. hut farther along the entry a thin bed «»f dirty coal was foun<l 

in place of the carl)onaceous shale and it became necessary to narrow 

the entries and t(» hold up all of the roof materials on account of the 

(langer of mine fires. As sh')wn in figure 25 the black shale probably 

^ades laterally into coal. Whether it exists in small areas or over 

tiK>st c>f the mine <lepcmls on conditions at the time of <le[)osition and 

can not fx? predicted. 

The limestone varies greatly, different re[>orts assigning to it 
thicknesses between 1 and 15 feet. However, variable as it is. its 
^^trength is sufficiently great tj» provide an etVicient ri»of. Must of the 
trmible experienceil is the result of the inconstant character an<l the 
lack of cohesion exhibited bv the materials between the limestune and 
the coal. Where it is convenient to leave the toj) coal in place it 
sen'cs to protect the shales, and its own strength is sutVicient to re- 
quire much less timbering than do the shales, if the top coal i»i re- 
moved. 
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As has been mentioned in the chapter on Macoupin Cocmtj 6 
the limestone was er>ded in the eastern part of the count}' b\' the sai 
agencies that removed both limestone and coal further east along 1 
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Fk;. 24. — Roui' cun(litii)n> Xokomis Coal Co., mine Xo. 1. (After C 

Smith.) 



Muntgoniery County line, it is to be expected that near the old dra 
age area roof conditions will he uncertain. 

In places both the liniest)ne and black shale contain concretic 
known as "niggerheads," which project downward into the coal a 
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K'lul t«» fall when the latter is removed. The concretions in the lime- 
>tnnc are probably siliceous; whereas those in the shale are conii)ose(l 
"f lime carbonate. However, the black shale only rarely shows the 
presence of lime. 

Clay of variable thickness and character underlies the coal. At 
Panama a fairly constant thickness of 14 feet is reix>rted. It is gray, 
>andy, and very hard when fresh, but slakes and heaves reacHly on ex- 
|>»surc to the air and esi)ccially where water is present. Near tlie 
l>"ttoni ni the clay, lime l)owldcrs are common, and below these is a 
(Xf'rly Iwdded, impure limestone. In other mines of the county the 
un«ierclay is reix)rte<l to be variable, ranging in thickness from 18 
inches to as much as 12 feet, but its character is not favorable to com.- 
mercial development. 

IRREGULARITIES IX ROOF AND FLOOR 

Attention has been called to the chief irregularity in mof coal and 
'l*"'r in the county, namely, the ancient drainage channel. L'p to the 
prtseni lime their effect has been known chiefly in the mines ininiech- 
aidv s mth and southwest of llillsboro. Small channels a few hun- 
'Ircij feet wide can be crossed by entries at no great cost, but if a shaft 
hapiHrns to be placed near the t^ilgc of a large channel, the area of 
mining operations is limited to one side of the eroderl area. It is prob- 
aUe that future mines located near the L'i\gi:i> of the barren area will 
disoiver tributary channels of different sizes, the existence of which 
can not Iw ascertained from j)resent drill holes. 

The real faults in the mines are insignificant. They are minor 
fractures along which slight movement has occurred, but the displace- 
nJtnt does not ordinarily exceed the thickness of the coal. 

Other Coals 

The only coal of commercial imix)rtance alK>ve o»al .\«». <» is cnal 
-\'«». 7 which lies alx>ut 30 feet higher. Coal \«>. 7 In generally thin. 
*>ut in T. 10 N., Rs. 1 and 2 \\\ most of the Imles indicate a thickening 
which is ap|>arently local. A number oi drillers reiH>rt from 2 feet 
1^2 feet 9 inches for the bed, and in sec. My a thickness «»f ^ feet 2 
inches is recorded, although the latter is fn»m a cluirn-drill reo»rd and 
i^s^tmcwhat uncertain. 

The only coal utilized in the coiuity be>i«les C(»al \«». <» i-* a beil 
averaging 4 feet 8 inches in thickness alK)ut 240 feet 1k-1««\\ o».'il \,i. d 
and mined by the Litchfield r«»al Company. S\\, 'j sec. 23. T. ** X.. 
R. 5 \V. The bed is in the i)ro|)er jx">sition ti» be ct)rrelatetl with ct»al 
No. 2 (Murphysboro), although it may be slightly oMer. Pavid 
White regards it distinctly I*ot(sville in age \v\V\c\\ \\v\\\\v\ v\;vc^! \\\nv: 
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low coal No. 2. Definite correlation must be |X)stiX)necl luitil more 
deep drilling is done. This is the only mine located in the area from 
which coal Xo. 6 has been eroded, and it was necessary to operate the 
best lower bed. The coal lies 6SX) feet below the surface at the mine 
and dips 3 degrees northwest and away from the anticline or the arch- 
ing of the beds which was probably responsible for the oil and gas ac- 
cumulation southeast of Litchfield. The coal is in one bench and 
varies from 26 inches to a maximum of 84 inches. It is streaked with 
layers of pyrite generally not exceeding ^ inch thick, but larger 
amounts are not unknown. Its chemical analysis is not unlike that for 
coal No. 6, and its dissimilarity to the typical Murphysboro coal ren- 
ders its correlation with that bed doubtful. The roof consists of 
*'clod*', poorly bedded calcareous shale, or gray shale; the former at- 
tains a thickness of 3 feet, and at least 10 feet of the latter appears in 
parts of the mine. Above both of these materials is a limestone from 
1 to 5 feet thick. The contact of the roof with the coal is uneven, the 
rolls here and there extending down within 2 feet from the floor. At 
a depth of 704 feet, the same coal 4 feet 10 inches thick is reported in 
a drill hole in the SE. cor. XE. ^4 sec. 29, T. 9 X., R. 5 W., and the 
I^^lpers well drilled by the Producers Oil Company in the SW. J/4 sec. 
29, T. 8 X., R. 5 W. passed through a similar bed 4 feet thick at 575 
feet. 

Three other coal horizons are reported between coals Xo. 2 ( ?) 
and Xo. 6. From 25 to 50 feet below coal Xo. 6 a number of the 
deeper holes show a coal which ranges in thickness from 8 inches to 3 
feet and probably represents coal Xo. 5. From 30 to 60 feet lower, 
another horizon is prominent, especially in holes drilled in T. 9 X.. 
R. 5 W. At this horizon the coal consists either of a single bed 3 or 4 
feet thick or of two benches separated by a few feet of shale. The 
upper is said to vary from 2 feet 4 inches to 3 feet 8 inches in thick- 
ness. In the same township, 40 or 50 feet below- the beds last men- 
tioned, are several thin beds sei)arated by small partings of shale, the 
group being about 100 feet above the horizon of coal Xo. 2. Since 
the various coals enumerated above are re])orted from drill holes in 
a small area, and the intervals between the beds are so variable, defi- 
nite correlations are impossible. It is at least encouraging to know 
that, altlunigh coal Xo. 6 is absent over a large area in Montgomery 
County, other beds of possible commercial value exist lower in the 
coal-bearing rocks, and it is still more encouraging to know that at 
rJtchfield one of these lower beds has been, and is being, mined. Such 
deep drilling as has been done indicates that sometime in the future, 
when most of coal Xo. 6 is mined, further tests will be made of the 
rliickness and character <^f the coals within the 250-foot zone below 



I'OITNTY RKPORTS 155 

coal \u. 6. ll will be necessarv to use the core drill in order to make 
careful studies of the physical and chemical character of the various 
lieds. 

ST. CLAIR COUNTY 

PROOrCTION AND MiXES 

Production in tons for year ended June *W, 1913. . . 4.740,212 

IV<Mluction in tons. 1908 to 1913. '. 21.621,533 

Total production. 1881 to 1913 77,532.658 

During the year ended June 30, 1913, Si. Clair County jmxluced 
7.6 per cent of the State's entire output. The i)osition of the county 
with respect to the large markets of the St. I/>uis region, has Ik'cu a 
mo»it im|)ortant factor in keeping St. Clair in the front lank of coal 
priKlucerv. A'i late as 1911, this county was first in rank, a place it 
ha> occupied seven different times between 1881 and 1912. Duriuj^ 
1912-1913, it ranked fifth owing to large increases in Williams' m. S:in- 
({[amon. I-Vanklin. and Macoupin counties. 

< )f the 65 mines operating, only 10 ]>roduced more than 100,000 
tons each. Fifteen l(Kal mines were re>iK>nsible for 102.660 tons of 
the total pnKluction. 

r»eli>w is the list of mines shipj)ing in 1913. 
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l\ir a ilctailc<l reiK>rl uu mining ])nuticcs in this anuity the reader 
is referral to S. O. Andros: 111. Coal Mining Investigation. Hull. 4. 

C!oAL-BEARING RoCKS 

The coal-bearing beds cover ap[)roximately the eastern three quar- 
ters of St. Clair County. The line of outcrop of the basal beds exr 
tends north and south atxnit 3 miles west of Millstadt, is parallel to, 
and a short distance west of. the Mississippi bluffs from a ix)int 2 miles 
MUithwest of Centerville to Alt')n, and leaves the county about 7 miles 
northwest of the latter city. The outcrop line is obscured by glacial 
drift, which varies in thickness from 50 to 150 feet; and the underlv- 
ing rocks are exix)sed only where streams have removed the surface 
deiM)sits. West of the line <»f outcrop of the "Coal Measures", the 
Mississippian group constitutes the l)e<l-n)ck of the county, and the 
^ame lieds underlie the "Coal Measures" in the eastern part of St. 
Clair. The coal-bearing rocks consist of shales, sjuidstones, and a 
!ninor am.mnt of limestone; whereas the Mississippian l>eds are largely 
limestone and interbe(l<led shales and sands. 

Immediately beneath the coal-bearing beds is a group of forma- 
tions called the Chester which consists of red shales, sandstones, and 
limestones interbedded. In a general way this group thickens east- 
ward where as much as 600 feet are known in drill records. Its most 
conspicuous feature is the re<l shale which lies at different horizons 
throughout the group, and in drilling the Chester may be recognize<l 
as soon as one of these shales is penetrated. These beds are not to \>c 
confused with the thin pink to red shale note<l in many places al)out 50 
feet alx)ve coal Xo. 6. The Chester contains the oil >an<ls at Carlvle, 
aluiut 18 miles east of the St. Clair-Clinton county line, a detaile<l re|K>rt 
of which by E. \V. Shaw was ])ublishe<l by the Illinois State ( ieological 
Sur\-ey in Extracts from Iiullelin 20. 

The following log by the I*. II. Postel Milling Company at Mas- 
coutah represents the deepest lK>ring in the county, and indicates the 
nature of the l)eds underlying the area covered in the rei)t»rt. 

Record of /^ //. Postii MUlhuf Co . :.v// W: i 
Location — mt. M, T. 1 \ . K. (» \\ . 

Description of Strata riiirkins^ Dcjitli 

Ix)C9S .><) M\ 

Quicksand 5 .^5 

Sand, white 5 4() 

Sand, gravel and other drift . . <>4 104 

Limestone H \\l 

Shale, hard, coaly M\ \\1 

LjincstODe > wt" 
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Description of Strata Tliickiu*ss Depth 

Feet feet 

Coal (No. 6) 6 151 

Shale 15 166 

"Soapstone" 10 176 

Shale 25 201 

Coal (No. 5) 5 206 

Shale, white 50 256 

Shale, blue 40 296 

Shale, white 45 341 

Red rock 45 * 386 

Shale 35 421 

Shale "cave" 113 544 

Limestone 5 549 

Sandstone 45 584 

Shale 25 609 

Limestone 20 629 

Red rock, probably a hard, calcareous shale 55 684 

Shale, white 20 704 

Sandstone (Benoist sand of driller?) 20 724 

Limestone 460 1 184 

"Shale rock" • 420 1604 

Limestone, shaly 390 1994 

Marl, red 70 2064 

Limestone 126 2190 

"Shale rock" 127 2317 

Limestone 449 2766 

"Shale rock" 58 2824 

Limestone 10 2834 

Shale and limestone 54 2888 

Sandstone and some shale 219 3107 

Coal No. 6, otherwise known as the Belleville coal, noted in the 
foregoing record at 145 feet, outcrops in the bluffs of the Mississippi, 
and because of its thickness and accessibility, it was among the first 
coals to be mined in the State. With the other beds it dips eastward 
at the rate of about 12^ feet per mile, and at Belleville it is reached 
by shafts at an average depth of about 100 feet, or 400 feet above sea 
level. The east dip continues to be effective towards Mascoutah, but 
because the surface of the ground also slopes eastward, the coal bed is 
only slightly more than 150 feet deep at Mascoutah. The deepest 
mine is located in the NE. cor. sec. 25, T. 1 N., R. 6 W., and is operat- 
ed by the Breese-Trenton Mining Company. In it the coal is 345 
feet below the surface. 

Since 100 to 150 feet of glacial drift exists, only a small amount 
of the Pennsylvanian above coal No. 6 is present. It consists of shale 
and a few thin beds of limestone, the most important of which over- 
lies the coal and forms its cap rock. Above the roof limestone there 
are generally from 10 to 20 feet of calcareous and sandy shales, which 
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are overlain by a limestone of variable thickness, but exhibit more 
regular bedding than the layer above the coal. 

In southwestern Madison County and in parts of St. Clair coal 
No. 7 is found Ijeneath the upper limestone, but according to Worthen, 
shale occupies this horizon at Belleville. The other limestones in the 
•*Coal Measures" are more or less local in development and can not 
be traced over large areas. 

Below the Belleville coal» the Pennsylvanian beds are extremely 
variable in thickness and character. At Millstadt coal No. 6 lies only 
25 feet alcove the Chester beds, whereas at Marissa al)out 300 feet of 
•*Coal Measures" rocks underlie this bed, data which show the irregu- 
larity of the surface upon which the coal-bearing rocks were deposit- 
e<l. Sandy l)eds are more prevalent in the lower portion of this 
series, but they can not be correlatccl from one hole to another. 

Below is the log of a hole at Marissa, in sec. 27 , T. 3 S., R. 6 \V. 
Coal No. 6 lies at a depth of ?^ feet, and the top of the Chester is 
found at a depth of 304 feet. 

Drill record of Citfisolidatcd Ccal ("o. 
Location— SK.»:i X\V .^4 ^cc. 27, T. 3 S., K. 6 VV. 

Description of Strata Thickness Depth 

I'ect Feet 

Soil 44 44 

Shale 6 50 

Coal 2 52 

Rock and shale .Vi 88 

Coal (Xo. 6) 6 94 

Fire clav 10 104 

Limestone, blue 6 110 

Shale, white 17 127 

Shale, white, or sandstone 24 151 

Shale, black 8 159 

Fire clay 4 U>3 

Shale . ' 58 221 

Shale, black 7 228 

Coal P.. 22<)yj 

Clay, hard, gray 7 236 

Coal 4 240 

Fire clay 8 248 

Sandstone, white, (salt water) 14 2t}2 

Fire clay 20 2X2 

Sandstone 10 2^*2 

Fire clay 12 .WM 

Limestone 2*^ ^^^ 

Shale, Muc 71 404 

Limestone rock 50 454 

"Soapstone*. red 15 M^ 

Limettoiie -N^ ^V* 
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Description of Strata Thickness 

Feet 

Shale 4 

Limestone 27 

"Soapstone" 10 

"Soapstone" 10 

Limestone, vcr>' hard 27 

"Soapstone" 13 

Sand, white, ( salt water and oil) 23 

Limestone, dark, pray, ver>' porous (gas) 33 

Shale 10 

Limestone 20 

Shale 4 

"Soapstone", red 3 

Limestone 22 

"Soapstone", red 11 

Limestone rock 25 

Clay, red 25 

Sandstone, dark 4 

Clay, red 10 

Shale 1 



Depth 

Feet 

521 

548 

558 

568 

595 

608 

631 

664 

674 

694 

698 

701 

723 

734 

759 

784 

788 

798 

799 



Geologic Structure 

'I'he geologic stniclnrc has been cletermined from the position of 
coal Xo. 6 in outcrops, mine shafts, and drill holes. The bed out- 
crops in the bliifYs of the Mississippi at an elevation of about 470 feet 
and dips eastward at an average rate of 15 feet per mile. The dip is 
not uniform over all the county but is modified by small folds, the 
most important of which are known as the Belleville-O'Fallon and the 
Darmstadt anticlines. As described earlier in this bulletin, the axis 
of the former fold extends from a point about a mile east of Belle- 
ville slightly east of north, passes about ^2 mile west of O' Fallon, 
continues northeast about 2 miles, and loses its identity in that direc- 
tion. The t^p of the fold is relatively flat and broad, and the dips so 
gentle that they are scarcely noticeable in mining. Just north of 
Belleville the anticline is almost 5 miles wide. 

The Darmstadt anticline has been described bv E. \V. Shaw of 
the U. S. Geological Survey in lUdletin 20. 111. State Geological Sur- 
vey. Hie detailed descri])tion of the fold is quoted from Mr. Shaw 
ill Part I of the ])resent report. The fold is highest near Darmstadt 
where the coal lies 297 feet above sea level and dips north, west, and 
ea^t, Init its ])osition to the south is unknown. Tt is probable that the 
fold extends northeast at least to the high area at V'enedy, also des- 
cribed by Mr. Shaw. 

At the southeast corner of the county in sec. 35, T. 3 S., R. 6 W. 
the cnnl stRUfls higher than to the northeast or southeast. Its exten- 
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sion towards the southwest and northeast is unknown, but Mr. Shaw 
regards the high area in sec. 35 as a part of the White Oak anticline. 
I'urther drilling will be necessary in order correctly to describe its 
limits. Except for fracture planes along which there has been slight 
movement, the mines are free from faults. Ix)cal sags and hills are 
not infrequently found, but thus far, they do not appear to be part of 
any system of well-develope<l folds. Such irregularities are described 
fully under subject, **Roof and Kloor". 

CoAi- No. 6 

DISTRIUrTION .\NI) TIIK'KNKSS 

Coal Xo. 6 underlies approximately the eastern threcv- fourths of 
St. Clair County. Its actual outcrnj) line is obscured by glacial drift 
i-xcej)t along the bluffs of the Mississip|)i where it has been mined by 
^!o|)es for many years. The outcrop enters the north side of the 
county in the eastern part of sec. 6, T. 2 X., R. 8 \V., runs southwest 
ainng the bluffs to sec. 7. T. 1. X.. R. 9. \V.. thence southeast to the 
center of sec. 1. T. 1 S., R. 9 W.. from which i)oint it swings westward 
around Millstadt, and then in a general southeast direction to the 
'iouth boundary line, which it crosses at the s«mthwest corner sec. 33, 
T. 3 S.. R. 6 \V. South of the ix)int at which it leaves the bluffs, its 
|» 'sition has l>een determined from drill holes and mines, an<l al- 
th(»ugh the line as shown on the map may require revision as later in- 
formation l>ecomes available, it is believed to be very nearly correct. 
East of this line the county is probably underlain by a solid bed of 
coal of commercial thickness. Detailed measurements have been 
made bv survev men in 51 mines located in St. Clair Count v, and the 
average thickness obtained for coal Xo. 6 i** 6 feet 9 inrlu-N. ilu- iu li- 
vidual measurements ranging from 5 feet to 8 feet. The same bed in 
28 drill holes shows an average of 6J^ feet, but since most of the holes 
were made by the churn drill, less confidence is placed in the latter 
figures than in the actual mine measurements. 

The proximity of so valuable a coal to the surface near the luit- 
cnip has stimulated mining by stripping methods. In the vicinity of 
MtUstadt a considerable area is underlain by coal Xo. 6. the overbur- 
den licing less than 35 feet, and the combination of these fav »rable 
cmditions with large markets nearby has by <teain ^b »vi-l >l ripping; 
developed a prmluction that reached 15.200 tons in 1^M3. 

The mines of the county are located near the outer* ip and along 
the Ilaltimorc and ( )hio an<l the Louisville an«l \asbville railro.ids. 
which run cast and west through tlu* noitliern half of the comity. 
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pyrite, and charcoal. The "blue band" is a persistent impurity 1 or 2 
inches thick and consists chiefly of gray or black shale and some py- 
rite. In a few places it exists in two streaks separated by an inch or 
two of coal. 

The bottom coal ranging in thickness from 12 to 24 inches or 
more is variable in character, its quality depending upon the amount 
of dirt disseminated throughout the coal mass. In places the bottom 
coal is scarcely more than a carbonaceous shale, but in others it has 
about the same quality as the middle bench. 

Flakes of gypsum and calcite fill many of the cleavage planes and 
in some of the mines are very conspicuous at the face of the coal. 

ROOF AND FLOOR 

In this county the usual materials above coal No. 6 are black 
shale and limestone, the former existing as lenses between the cap rock 
and the coal. Both kinds of roof are extremely variable in thickness. 
Even in the same mine the shale may range from an inch to 6 or 8 
feet. 

In the Shiloh mine of the Southern Coal and Mining Company 
the black shale is present over part of the mine and reaches a thick- 
ness of 3 feet. It is laminated and full of seams or small fracture 
planes that extend into the overlying limestone. It is blocky and falls 
in masses which l)reak int) cubes. Xodnles of limestone and siderite 
are found in the shale, and clod lies between the shale and the lime- 
stone. The latter is a dark-gray, compact stone about 12 feet thick, 
showing distinct bedding into benches which the miner calls "lifts". 
Between the bedding planes there is here and there a thin layer of 
shale as a parting. Small "slip'* planes exist in the limestone, as well 
as in the shale, and displacements of 5 or 6 inches are not uncommon ; 
the roof, therefore, has a tendency to break easily, aided as it is by the 
water which finds its way to the channel aflForded by the slips. In 
the Taylor mine at O'Fallon there is no shale roof on the east side 
and but little on the west, but where present it contains many small 
slips and is difficult to hold in place. 

The limestone roof is bedded, and the two lowest benches tend to 
fall easily. The first ledge, 2 to 6 inches thick, generally drops as 
soon as the props are removed. The second ledge falls only occasion- 
ally, and the main body of the cap rock, which forms an efficient roof, 
is reported to ])c about 12 feet thick. Its thickness over the county 
is extremely variable l)ut averages a little less than 10 feet. Where 
the limestone <»vcrlies the coal the contact is usually uneven, and the 
irregularities are fdled with clod which tends to fall easily. As a 
whole, the roof conditions are very similar to those of Madison County 
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feet below the Belleville bed, and in sec. 27 of the same township a 
4-foot coal lies 148 feet below coal No, 6. It is overlain by 7 feet of 
hard, gray clay or shale, above which is an 18-inch bed of coal. No 
other logs in the county rc(xjr<l these l>eds, and any attempt at correlation 
would be futile. 



Fia 30— Sketcli showing relation of 'To;!! Measures" to ancicnl erosion 
wrfacc, St. Clair County. 

It is probable that future exploration will disclose commercial 
coals below coal No. 6, but the niinablc ari'as will uiid"nbtcdly be small 
ami disconnected. Test holes for the lower coals should be continued 
to a depth of 250 feet U'low coal \o. 6. hut if limestones and red 
shales are i>cnetratcd iK-fure reaching this depth, further drilling will 
be useless because the underlying Chester heds will have l>cen reached. 

I'ERRY, RANDOLPH, AND WASHIN'tiTON TOUNTIKS 

Pkoduction .\nd Mi.m:s 

pekrv cointv 

I'ro<iuction in tons for year ended Jmie 30. 191.1. . 1,6.14,04,1 

Average annual prodnction. 1908 to 191.1 1.506.365 

Total production. 1881 to 1913 26.918,284 

HANDOI.l'II fOINTV 

Production in tons for year ended June 30. 1913. . 712.0.W 

.Vvcrage annual production, 1908 to 1912 977.039 

Total production. 1881 to 1913 l.U)18.584 

WASHINGTON fOlNTY 

PrtKluction in tons, year ende<l June 30. 1913 246.932 

Average annual production. 1908 to I9I2 100.949 

Total production. 1881 t.. I9H 1.829.468 
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Perry County has long been an important coal producer. During 
1912-1913 its output equaled 2.6 per cent of that of the entire State. 
In considering Perry County as a unit, the writer treats also that part 
of the county east of the Duquoin anticline which is really closely as- 
sociated with Franklin and Williamson counties in District VI of 
the Investigations. In his bulletin on mining practice Mr. S. O. 
Andros has separated the mines on the basis of their location east or 
west of the fold ; but in this record of coal resources it is almost im- 
possible to locate the axis definitely, especially north of Duquoin, and 
it is believed that the advantage of setting down the information for 
the entire county more than offsets the disadvantage of the slight over- 
lap. 

In 1913 twenty-three mines were operating, well distributed over 
the county except in the north central part which lacks railroad facili- 
ties. All are working coal No. 6 by shafts except two near Duquoin 
where the proximity of the coal to the surface has made strip mining 
possible. Below is given the list of shipping mines in Perry County 
in 1913. 
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Only about one-fourth of Randolph County is underlain by coal 
No. 6, but 23 mines added 712,058 tons to the State's production in 
1913. All of the mining is done by shaft from coal No. 6. The 
writer is greatly indebted to Mr. Thomas Jeremiah of Willis ville for 
details regarding the outcrop of the coal in the vicinity of Percy and 
Willisville. 



Table 12. — List of shipping mines, Randolph County, 191 3 
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and Min- Goalby i 
injT Co. I No. 6 

2 Jones Bros. 

Coal Min- Eureka 



NE I 14 6 5 493 82 411 
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ing Co. 

3 Wilson Bros. 

Coal Co. 

4 [Ilinois Fuel 

Co. 

.S Moffat Coal 
Co. 

6 Bessemer 
Coal & 



7 
4 
1 



NVV NVV S 5 5 500? 140 360 6 
NK NWI 16 5 5 512 66 446 6 



Mining Co. I Crystal SW NE 6 4 5 512 205 307 6 



7 Bessemer 

Coal & 
Mining Co. 

8 Cnderwood | 

Coal & I 
Mining Co. [ 

9 Randolph 

County 
Coal Co. 

in Boyd Coal & 
Coke Co. 



Tildcn 



.SE NW in 4 5 524 1H6 33S 6 



(\ M. 
1 



NE NW. 13 4 5 545 
SW SW 15 6 526 



94 432 6 .. 



269,110 



No. 2 NW NWi 6 4 5 518 104 324 6 10 103.509 



78,306 



'5.600 



SE NE S 5 5 523 123 400 6 .. 74.318 



27,813 



SW NE 6 4 5 512 180 3.U 6 6 26.805 



23.164 



300 245 6 13,932 



7.426 



Washington County pro(hice(l 246,932 tons of coal in 1913, of 
which 200,445 tons was Iioistcd at mine No. 5, Ccntralia Coal Com- 
pany, sec. 25, T. 1 N.. R. 1 W. The remaining 44,137 tons were pro- 
duced at Nashville and at Dubois. All are shaft mines ranging in 
depth from 300 to 526 feet, and all arc operating in coal No. 6. 
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Table 13. — Lisi of shippituj mines, Washington County, jgij 
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Coal-bearing Rocks 

The coal-bearing beds underlie all of Perry and Washington coun- 
ties anfi the eastern third of Randolph (.'ounty. They are known not 
only by studies of mine shafts but also from al)out 100 drill holes dis- 
tributed by counties as follows: Perry 67, Washington 16, and Ran- 
dolph 17. Most of the holes in Perry County were put down as coal 
tests, only 7 being oil holes; those of Washington are divide<l about 
equally between shallow and deep, and most of those in Randolph 
were drilled into the lower rocks for oil. 

The outcrop of the *'C'oal Measures" is largely obscured by the 
glacial drift, but it has been traced from the western part of T. 7 S., 
R. 5 W. in a general northwest direction through Randolph County, 
intersecting the northern IxDundary in the eastern part of T. 4 S., R. 7. 
W. From the outcrop the beds dip northeast and since the surface 
remains comparatively level, a thickening of the coalrbearing strata 
takes place in this direction. In Ashley t<»wnshi|) more than 1000 feet 
of these beds are present, and farther northeast the thickness is still 
greater. At all places in the area the **C(^al MeaNures" rest uncon- 
formably upon the Chester, which consists of interl)e<l(le<l limestones. 
sandstones, and red shales. 

In Randolph County the coal is shallow except in the northeast 
c*»mer near Coulterville where it is slightly more than .KK) feet Iwlow 
the surface. The glacial drift of gravel, days, and sands averages 
alK>ut 80 feet, consequently only a small amount of ilu- Pennsylvanian 
rocks remains alxjve the Belleville bed. A thin f>ed of coal represent- 
ing coal No. 7 is in most places found M) or 40 feet al)ove c«»al No. 6, 
and the limestone cap rock over the latter coal is UMially recorded in 
the logs. The following section is given !)y Worthen'^ as typical of 



*Worthen, A. II., CiroloRy of Kamlnlph ('■•imtv: III SiAlr f\«rxA Svkixi'i » xA. \> V- 
281. 1866. 
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the beds that are exix>se(l in the county near the western boundary of 
the "Coal Measures". 

Worthcn's section of coal-bearing rocks near western boundary in 

Randolph County 

Feet 

Micaceous sandstone and shale 30 - 40 

Limestone 3 

Shale 12 

Limestone-bituminous shale, in place replacing each other 4- 6 

Coal No. 6 (Belleville) 6- 8 

Shale or shaly sandstone 30 - 40 

Limestone 3- 4 

Shale, bituminous 3- 5 

Coal No. 5 2 - 4 

Fire clay 2- 4 

Shale and sandstone (conglomerate) 50 - 150 

In the following log of a well located in NW. % SW. 34 sec. 6, 
T. 5 S., R. 5 W., the base of the "Coal Measures" is found at 493 feet. 
A bed of coal 4 feet thick lies 5 feet below coal No. 6. A similar coal 
is reported in 6 other logs from Randolph County; but all the holes 
were made by the churn drill, and the thickness is not reliable. The 
interval between coal Xo. 6 and this reported bed varies from 5 feet 
to 20 feet. 

Record of Sparta City well, X(>. j 
Location— NW.i 4 SW .' J sec. 6, T. 5 S., R. 5 W., Randolph County 

Description of Strata Thickness Depth 

Feet Feet 

Drift 99 99 

Limestone 10 109 

Coal (No. 7) 2 111 

Limestone 11 122 

"Soapstone" 2 124 

Sandstone 3 127 

Shale 5 132 

Limestone 17 149 

Coal (Xo. 6) 6 155 

Fire clay 2 157 

Limestone 3 160 

Coal 4 164 

Limestone 40 204 

Shale 13 217 

Limestone 26 243 

Coal 2 245 

Sandstone 117 ^2 

Shale 3 365 

Limestone 7 372 
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Description of Strata Thickness Depth 

Feet Feet 

Shale 19 391 

Limestone 11 402 

••Soapstone*' 13 415 

Sandstone 16 476 

Shale 17 493 

Limestone 16 509 

Shale 14 523 

Limestone 22 545 

Shale 31 576 

SandMone 2 578 

"SoapMone" 7 585 

Limi-stniio 13 598 

Shale 5 603 

Sandstone 15 618 

Shale 15 633 

LimeMonc 24 657 

Shale 5 (i62 

I .imestone 22 684 

Shale 8 692 

Sandstone 7 699 

Red rock 13 712 

Limestone 15 727 

Shale 3 730 

I.imest* »ne 53 783 

Shale 41 824 

Limestone 11 835 

Shale 16 851 

I hirk sand 4 855 

Shale 11 866 

Sandstone 5 871 

Shale 'i 880 

Sandstt^ne, hard 4 884 

Shale 2 886 

Sandstone Si; 891 j/j 

The following log is the record of an oil test near the L'nion 
Depot. Coiiltcrville, sec. 13, T. 4 S., R. 5 \V. The thickness <>f the 
lower coal is no doubt too large, but it is probably to be correlate<l 
with coal No. 5. The 215-foot sandstone at 640 probably re]»resents 
the Pottsville, which probably occupies an ancient valley in the Chester 
rocks. 

Record of Coulii-riillc tity wiH. .\'t> i 
Location -Sit. 13. T. 4 S. K 5 W 

DcKription of Strata 'riiirknr^«> lVi>th 

r.r/ Feet 

Drift ^) M\ 

Shale 30 sn 

"Soapstonc** 2V\ \v«N 
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Description of Strata Thickness Depth 

Feet Feet 

Shale, black 40 140 

"Soapstone" 15 155 

Shale 45 200 

"Soapstone" 20 220 

Shale 75 295 

Limestone 15 310 

Coal (No. 6) 7 317 

"Soapstone" 30 347 

Shale 25 372 

Shale, black 23 385 

Coal (No. 5, probably incorrectly reported) 8 393 

Shale 20 413 

Limestone 7 420 

Shale, black 10 430 

Limestone 5 435 

Shale, white 20 455 

Limestone 10 465 

Shale, white 25 490 

Limestone 20 510 

"Soapstone" 15 525 

Shale, !)rown 20 545 

Sand, white ( fresh water) 55 600 

Shale 40 640 

Sand 215 855 

Shale 10 865 

Limestone 10 875 

Shale 15 890 

Limestone 20 910 

Shale 40 950 

Red rock 10 960 

IJmcstone 40 1000 

Red rock 30 1030 

Limestone 20 1050 

Shale 25 1075 

Shale, red 25 1100 

Sand, white (salt water) (Benoist?) 17 1117 

In Ferry County al)oiit 12CX) feet ni the "Coal Measures" strata 
are jiresent. West nf the Duquoin anticline all the rocks dip north- 
ward at a uniform rate, but from the axis of the fold which extends 
through Duciuoin and parallels the Illinois Central railroad the beds 
di]) steeply to the east, and coal No. 6 which outcrops at Duquoin is 
almost 5(K) feet below the siu'face three miles to the east. 

'l^ie most noticeable difTerence in the stratigraphy east and west 
i^i the anticline is tlie large interval between coal No. 6 and its roof 
limestone on the eastern side of the fold. A pn>gressive thickening 
of the shale is apparent in an easterly direction from the crest of the 
/ojd. ;is illustrated by figure M. it seems probable that shortly after 
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the dqx)sition of the roof material began, subsidence proceeded rap- 
idly east of the line which marks the axis of the fold, allowing a large 
amount of muds and silts to be carried into the basin ; whereas on the 
west si<le of the a^xis only a few feet of sediment accumulated. The 
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though of course it is almost 100 feet higher than is usual west of the 
fold, because of the increased amount of shale mentioned above. One 
hole in sec. 2, T. 6 S., R. 1 W. shows a thick limestone about 400 feet 
above coal No. 6. At this place it lies next below the glacial drift, 
and its boundary no doubt passes southeast into the northern part ot 
Jefferson County. 

The following log of Midvalley Oil Company's well in NW. % 
SW. ]i sec. 17, T. 6 S., R. 3 W. was made by J. A. Udden jfrom 
samples which were shipped to the office by the company. The print- 
ed log includes only the "Coal Measures," although the Svell was con- 
tinued to 1198 feet. This well is located near the outcrop of coal No. 
6, and it is likely that the coal fragments at 40 feet are from that bed. 
The detailed description of the coals will be g^ven later in this chapter. 

Well record of Midvalley Oil Company 

Farm and well — Gallagher No. 1 

Location— NW.^ SW.J4 sec. 17, T. 6 S., R. 3 W. 

(Description by J. A. Udden) 

Description of Strata Thickness Depth 

Feet Feet 

Loess, yellow 6 6 

Surface clay, yclhnv and some sand grains 9 15 

Sample lost 9 24 

Drift, sand, and pebbles and a little dark shale 8 32 

Loess, yellow, and other drift 8 40 

Sand, coal fragments and drift pebbles (probably frag- 
ments of coal No. 6) 8 48 

Sandstone, gray, micaceous and drift ])ebbles 10 58 

Shale, gray, siderite, black shale, gray limestone, drift 

pebbles and chert 9 67 

Sand, siderite, and drift pebbles 7 74 

Shale, gray, weathered, containing some calcareous 

material 10 84 

Limestone, black, and yellow glass (?) 13 87 

Shale, black, slaty, slightly bituminous, some coal and 

yellow glass 5 92 

Shale, black, some limestone, some sandstone and some 

fire clay 6 98 

Sandstone, gray, and yellow, concretionary limestone, 

black shale and mineral charcoal 7 105 

Shale, dark gray, micaceous 9 114 

Shale, gray, sandy, micaceous, showing dark and light 
laminae, and gray sandstone with imbedded yellow 
spherules of siderite 6 120 

Sandstone, gray, white, and yellow, and dark gray, 
sandy shale and some white and yellow sandstone. 
Some of the sandstone contains shreds of car- 
bonaceous material and some contains spherules 
of siderite 7 127 
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I^escription of Strata Tliickiu>*^s IKiitli 

Feci Feet 

Shale, black, vcr>' bituminous, waxy to the knife, and a 

dark gray, coarse, organic, brccciated limestone K 135 

Shale, black, "clod" containing a small tuherculated gas- 

trropod and other fragments of other fossils, coal. 

and fire clay 8 143 

Coal and some fire clay 4 153 

Sandstone, gray, micaeous, and some fire clay 7 160 

Sandstone, white, micaceous 6 166 

Sandstone, gray, with imlwddcd sphcnilcs of sideritc... 6 172 

Clay shale, gray, and gray sandstone, siderite, p\rite, 

and «iomc limestone 6 178 

Shale, gniy, sandy, and Mack shale, limc^itcmi', concre- 

tionar>' siderite and pyrite 6 184 

Shale, gray, and fire chiy, coal. Mack shale and pyrite. ... 6 190 

Shale, Mack, and gray fire clay, coal, pyrite and some 

limestone 6 196 

Slialr, Mack, and coal, organic, caleareoiK fragments, 

woody tissue, pyrite and fire clay 

Shale, sandy, gray and some j^reenish-gray shale 

Shale, gray, some coal and limestone 

Shale, gray, and Mack; shale, coal, siderite and limestone 
Sandstone, gray, and gray shale. Mack shale, coal and 

pyrite 

Shale, dark and Mack, and ^;ra> sandstone, concretionary 

siderite, carbonaceous, woody tissue and pyrite.. 
Shale, black, and gray sandstone, siderite, fragments r)f 

red, brown, and yellow stone 

Umestone. yellowish-gray and gray shale, j^ray, sandy 

shale, bright red rock fragments and sandstone.. 

Sandstone, dark gray, soft and of fine texture 

Shale, gray sandy, and siderite, pyrite, and st^me white 

calcareous fragments 

Shale, gray, with some siderite and pyrite 

Shale, gray, and gray sandstone with carbonaceous frag- 
ments some fragments of red rock, some limestone 

and pyrite 

Shale, dark, and light-gray shale with fragments of sidi-rite 

Coal, Mderite, fire clay and p> rite 

Shale, black, containing laminae of coal, white and uray 

limestone with crinoid stem and a small tnlurrjilate*! 

gasteropod. Pxritized wtxHly tissue, and briulil n<l 

rock noted and some sicU-rite '• 2K4 

r>rite, black shale, pyritized w»K)dy tissue, sidi-rite, sonie 

calcite and some limestone '» 200 

Limestone, gray, and concretionary sidfHte and pyrite. ... 5 295 

Shale, gray, micaceous, and some gray sandstone with car- 

honactous shreds and some siderite 6 .)01 

Shale, dark, micaceous, with some frav:ments of calcareous 

material 5 .Wi 

Sandstone, gray, and gray shale u "SXI 



6 


202 


4 


206 


h 


212 




218 




224 




2.30 




2,V, 




242 




248 




254 




Id) 




lUy 




272 




278 



180 rOAL MINING INVESTIGATIONS 

Description of Strata Thickness Depth 

Feet Feet 

Sandstone, white, micaceous, laminated with some shale 6 318 

Sand, white 16 334 

Sandstone, gray, and red; siderite, black shale, pyrite, 

spherules of siderite and limestone 6 340 

Sandstone, white, and some shale 6 346 

Sand, coarse, white 6 352 

Sandstone, white, micaceous, coarse, with a few fragments 

of limestone, pyrite and siderite 6 358 

Sand, white 12 370 

Sandstone, white, fairly coarse 6 376 

Sand, white, micaceous 8 384 

Sandstone, light gray 6 390 

Sand, white, micaceous 5 401 

Sandstone, white, some shale and calcareous material.. 3 404 
Shale, light, dark gray, and a little brown, and fine 

sandstone 3 407 

Sandstone, fine, white, micaceous 3 410 

Sand, coarse, white 5 415 

Sandstone, laminated, white, micaceous. A pebble of 

quartz about % in. noted 5 420 

Sandstone, fine, white, micaceous 5 425 

Sand, pray, micaceous 5 430 

Sand, gray 5 435 

Sand, coarse, of many well-rounded grains 5 440 

Sandstone, white and gray, of coarse rounded grains, 

with infiltrated carbonate of lime and some small 

pieces of shale 5 445 

Sand, coarse, gray, micaceous and a little dark shale 5 450 

Sandstone, fairly coarse, gray 5 455 

Sand, white 6 461 

Sandstone, coarse, white, and a little pyrite 5 466 

Sandstone, white, micaceous 6 472 

Sandstone, white 12 484 

Sand, white, micaceous 6 490 

Sand, white 18 508 

Sand, pure white 6 514 

Sand, white 6 520 

Sand, coarse, white 5 525 

Sandstone, gray, calcareous of fine texture 5 528 

Shale, mostly gray, dark and black; and some sandstone 

and quartz grains 5 535 

Sandstone, limestone, pyrite and shale 5 540 

Shale, dark, and white sandstone and a little limestone.. 6 546 

Sandstone, gray and red, and gray shale and pyrite 6 552 

Sandstone, white, micaceous, and some gray shale 6 558 

Sandstone, white, fairly coarse 6 564 

Sand, gray, micaceous, and a little dark shale 5 569 

Sandstone, white, and a little red shale. Sand grains with 

secondary cr>stals 5 574 

Sandstone, pink, purple, brown, ycWow and white 6 580 
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Description of Strata Thickness Depth 

Feci I'Ci't 

Sandstone, white, sray, dark, pink, and hrown 5 585 

Sand, white quartz 5 590 

Sand, white, with secondan* cr>'stallization 6 596 

Sandstone, white, and a little gray shale 6 602 

Sand, white, with some grains showing secondar>' growth 6 608 

Sand, clean white 6 614 

Sand, pure white, secondary cr>'stallization 6 020 

Sandstone, white, and a few grains of coal 5 625 

Sandstone, white and fine grained, and pyrite, a little coal 

and a little shale 5 630 

Limestone, black and white shale, fine sand, and quartz 

cr>'stals 5 635 

Sand, gray, micaceous, and a little gray shale 5 640 

Quartz sand, fine grained, some Mack shale and frag- 
ments of limestone 5 645 

Sand, gray 5 650 

Sand, gray, micaceous, and fairly coarse, and a little shale, 

and some limestone 5 655 

Sandstone, white, with dark laminae, fragments of coal, 

some shale fragments of siderite concretions, some 

pyrite and some red grain*; 5 660 

Sandstone, white 5 665 

Sand, gray, micaceous, some limestone and some jjray 

shale 5 670 

Sandstone, gray, and pink; and dark gray shale 5 675 

Sandstone, gray, calcaceous, showing minute shred< of 

vegetation and pyrite 5 ^^80 

Limestone, dark, and shale, some calcite, pyrite, and a 

little white limestone. Brachiopo<l spine noted 5 <>K5 

Shale, gray, with some fragments of limestone and pyrite 5 690 

Shale, bluish, black, and organic fragmental limestone 5 ^»95 

Sandstone, gray, calcareous, dark gray shale and some 

fragments of black bituminous material, some gray 

limestone and pyrite 5 7(K) 

Sandstone, gray, red, and white ; and Kray and black shale. 

and some limestone. Aspect : Tottsvillc 5 705 

Sandstone, gray, dark shale, some red, green, brown, 

fragments of limestone, and a little pyrite 5 710 

Sandstone, gray, and dark shale 5 715 

Sandstone, gray, micaceous, and some black shale 5 720 

Sandstone, gray, and black shale, some coal, some petri- 
fied wood and some pyrite .^ 723 

Sandstone, gray, laminated of fine texture 4 727 

Sa dstone, laminated, dark gray, and fragment •; of p\rite 5 7}2 

Sandstone, gray, showing carl)onace{»us shreds and layers Ci 7.W 

Shale, greenish black, with few fragments of red shale.. 6 744 

In Washington County the coal-bearing bed.s range in thickness 
from 600 feet in the southwestern to 1200 or 1300 feet in the north- 
eastern part. Coal No. 6 is 160 feel <lcc\> \t\ vVvf* sov\>Jan«5^sV ccntcv^\. 
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and the dip carries it 520 feet below the surface at Centralia Coal 
Company's mine No. 5 near the northeast corner of the county. The 
strata above the coal consist largely of shales which are variable in 
character and cannot be correlated from one hole to another. 

The following records of coal shafts at Ashley and mine No. 5, 
Centralia Coal Company, show typical sections of the beds above 
coal No. 6. 

IVell record of Ashley mine shaft (abandoned) 
Location— NW.^ sec. 26, T. 2 S., R. 1 W., Washington County. 

I>escription of Strata 



No record . . . 
Limestone . . . 

"Slate" 

"Soapstone" 

Coal 

Conglomerate 
Fire clay . . . 
Sandstone . . 
Shale, blue . . 
Shale, black . 

Lime 

Shale, blue . . 
Fire clay . . . . 
Conglomerate 
Shale, sandy . 
Shale, blue . . 
"Soapstone" . 
Shale, sandy 
"Slate", blue 
"Slate", blue 
"Slate", black 

Lime 

Coal 

Fire clav . . . 
Shale, blue . 

Sand 

"Soapstone" . 
Lime, gray 
Fire clay . . . 

Sand 

Lime 

Shale, !>lack . 
Shale, blue . . 
Shale, black . 
Lime, gray . . 
Lime, white . 
Shale, blue . . 
Lime 
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Surfaci- 

Shale, sofi. Mack 

Shatr. black clay 

ConKlomeratc lime 

"Slate ". lilack 

Coal 

Shale, black, sandy, an<l liKlit sandy peal 

CcnRlomerale sand nick 

Shale, black, sandy 

Shale, 

Sand rock 

Clay shale. Mack 

Coal 

Fire clay 

Gay shale 

Shale, hlaek. sandy 

Sand rock 

Clay shale 

Toal 

Fire clay, dark 

Shale, daik, sandy and light sandy peat . . 
Clay shale, black 

Clay shale 

I-ime, (haly 

Limestone, gray (Carlinvillc) , 

"Slate", black 

Clay shale 

Cod 

Fire ctsf lime pebbles 

¥in clajr and lime mixed 

Shale, Mack. Mndy 



Description of Strata 



Clay shale, blue 

Lime, 

Lime, conglomerate 

Fire clay, dark 

Lime, blue, sandy 

Clay shale, blue 

Sand rock 

Sand rock, and dark shaly peat 

Shale, blue, sandy, and sandy peat 

Qay shale, dark, and limey peat 

Lime, conglomerate 

Clay shale, dark 

Coal (No. 8) 

Fire clay, lime pebbles 

Lime, sandy 

Fine rock 

Shale, sandy 

Sand rock, oil-bearing 

Shale, blue, sandy and light sandy peat.. 

Shale, blue, sandy 

Clay shale, blue 

Fire clay 

Sandy shale, blue 

Shale. diLrk, sanily and li^lit sandy peat. . 
"Slate", black '. 

Fire clay, dark 

Fire clay, hard, dark 

Lime rock, gray 

Fire clay 

Shale, dark 

Coal (No. 7) 

Fire clay 

Coal 

Fire clay 

Shale, dark 

Coal 

Fire clay, sandy 

Fire clay, green and lime 

Lime. Jiiay and dark shale 

Lime, jiraj' 

Shale, dark 

Lime, dark 

Lime rock, lilack 

"Slate", black 

Coal (No. 6) 
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Hclow is given the log of a well drilled by the Gibson estate on the 
Finke farm. Coal Xo. 6, its cap rock, and a 5-f(K)t bed 100 feet lower 
are the only coals noted. 



Drill record of Veitch, Gibson Co. 
Location — Sec. 12, T. 2 S., R. 3 W. 



I>escnption of Strata 



Thickness 
ft. In, 



Pennsylvanian strata — 

Soil 12 

r;ravel 12 

Shale and >()me limestone ^2() 

Limestone, hard 26 

Coal (Xo. 6) 6 

Shiilc and some limestone 98 

Limestone 2 

Coal (No. 5) <» 

Shale and some limestone ... <><) 

Sandstone (little salt water).. S 

Shale and some limestone 147 

Sandstone (salt water) 70 

Shale and limestone 8 

Sandstone 22 

Shale M) 

Sandstone (much salt water). 15 

Shale 35 

Sandstone (much salt water) . . M) 

Shale 40 

Missivsippian series — 
Chester group- 
Sandstone (salt water) 10 

Shale and red rock 20 

Sandstone (Carlyle) (^ood 

show of oil) 14 

Sandstone (salt water) . . M 
Sandstone and some red rock 

(salt water) 80 

Sandstone (salt water) W 

Shale 25 

Limestone 5 

Sandstone (show of oil ) 10 

Sandstone 55 

Shale and red rock 1 25 

Sandstone 3^ 

Shale and red rock 40 

Limestone 5 

Sandstone 10 

St. Louis foimation— 

Limestone, hard I 






Depth 
ft. In. 



U 
24 
350 
376 
.W2 
480 
482 
489 

^ m m 

:>:>:> 
563 
710 
780 
788 
810 
840 
855 
8<X) 
950 
990 



1000 
1020 

1034 
1(V»5 

1145 
1205 
\2M^ 
1235 
1245 
l.?00 
1425 
14^iO 
1500 
1505 
1515 

1510 
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In the northeast half of the county it is generally possible to rec- 
ognize the Carlinville limestone in drillings or on the outcrop. In the 
Huegeli shaft at Nashville it lies 80 feet below the surface, and it is 
exposed north of Nashville along the west side of the creek in the 
NW. yi sec. 13, T. 2 S., R. 3 W. It has also been quarried in the 
S\V. j4 sec. 34, T. 2 S., R. 2 W. Ordinarily the fresh limestone is blu- 
ish-gray and very hard and breaks into irregular pieces. It turns brown 
on weathering. In Washington County it lies about 300 feet above 
coal No. 6 and its dip carries it from the outcrop to a depth of 150 
to 200 feet or more in the northeast corner of the county. Although 
it averages but 7 feet in thickness, it is persistent and can be traced 
from point to point with considerable success. 

Below coal No. 6 is a series of shales and sandstones ranging in 
thickness from 400 to 800 feet, the irregularity being due to the un- 
conformity at the base of the *'Coal Measures." Most of the records 
make no mention of coals below coal No. 6, but it is believed that the 
apparent absence of the lower coals is due to the unsatisfactory work 
of the chum drill. Three logs in different parts of the county record 
a coal lying at intervals of 70, 110. and 150 feet respectively, and rang- 
ing in thickness from 3 t ) 5 feet. They probably do not represent the 
same bed, but their j)resence adds strength to the belief that careful 
drilling will disclose at least small areas of workable coal below No. 6. 

Geologic Structure 

Most of the area concerned in this report is underlain by beds 
that have a general northeast dip averaging 12 feet per mile, as shown 
by the position of coal No. 6. Minor undulations exist, the axes of 
which extend in the direction of the dip. For detailed description of 
the X'^enedy dome, the White Oak anticline, and the Nashville anti- 
cline the reader is referred to "Geological Structure" in Part I of this 
bulletin. 

The major structural feature of the region is the Duquoin anti- 
cline, the axis of which enters the county in the eastern part of T. 6 
S., R. 2 W., extends about X. 10 E. through Duquoin. thence prac- 
tically i)arallcl to the Illinois Central Railroad as far north as Sand- 
oval, north of which it loses its identity. The fold is best known in 
T. 6 S.. R. 1 \V., Perry County, where a large amount of mining and 
drilling have been done. At Duquoin and for some distance west the 
beds lie almost flat, but east of the city the dip reaches as much as 
3(X) feet jH-r mile. Figure ^2 is a structure section across the anti- 
cline. The position of the structural contours is not definitely known 
but the eastern dij) is steep along the west side of Jefferson County; 



187 



whereas west of the axis the beds show a uniform, northward dip. 
In other words, the axis of the fold dips gently north-eastward. 

It seems certain that in some way a barrier existc<l along the line 
of the Diiquoin fold for at least some distance north during the de- 
(Ktsttion of the coal, because the coal east of the axis, not only in 



m 



m. 



■C»( 



i 



^ 



El 




1 w 

1 .Iq 


II 


llllSi 

itc<I 


n 


coun- 
nti-in- 


1 tlH 




.ul- 


i 


inost 



Fit 32. — Section showing stnu'tiirr i>[ ilu' [liii 



southeast I'erry County, but :dsi> in I'niiil 

ties, differs physically and cbnniadly fmni 

ponmeously west of the axi>. Tlii.' ililiV 

noticeable as far north as tin.' tiortlu-m lH>iinil;iry >•■' [''r;inkliii ( ..mity. 

Ko such change is apjiarfnt casl <<i' (he ti>td in .M.-irii>n ('i>uiity, atut it 

is not now known wliero llu- I'mnklin-WilliinuNnii tyin- .■!' i-<..il Nn. (i 

stops and the Bellevdk- tv]H.- lu^iii^ on ihi- cast -.i.lc ..i' ilii.- Dn-jnoin 

foM. 



188 COAL MINING INVESTIGATIONS 

The absence of the coal at Ashley and Irvington, on the axis of 
the fold, may signify former submergence in that part of the region 
now occupied by the fold. Scattered records in western Jefferson 
County show irregularities in the coal, including thick partings of 
shale, especially in the upper part of the bed, and are significant be- 
cause they are apparently related to the irregular conditions noted 
above. These, in turn, may be connected with the barren area dis- 
closed by the Oppenlander well, sec. 16, T. 2 S., R. 1 W., and by a 
well in sec. 4, T. 2 S., R. 2 W. Data are now too meagre to unravel 
the true conditions, but future investigation may prove that the area 
of thin or irregular coal, as mapped in western Clinton County, con- 
tinues southeastward through northeastern Washington County and 
includes the territory near Ashley and Irvington. The latter terri- 
tory may have been below sea level so that instead of receiving coal 
deposition, it formed an area of sluggish drainage, south of which the 
embryonic fold acted as a barrier between the eastern and w-estem 
parts of the coal basin. At least the effect of such a barrier is not 
apparent north of Perry County. Some faulting occurred coincident 
with the fonnation of the Duquoin anticline. Those faults encountered 
in mining will be described under the subject *'Roof and Floor.** 

Coal No. 6 

DISTRIBUTION AND THICKNESS 

An area of 694 square miles in Perry County is underlain by coal 
No. 6, this being the entire county except an irregularly shaped tract 
in the south central part aggregating 49 square miles. The outcrop 
enters the county about 1 mile south of Willisville, extends east across 
Galum Creek, thence northeast swinging across r>eaucoup Creek, 
southwest along the tributary of Beaucoup to sec. 20, T. 6 S.. R. 2 W.. 
thence east to the central part of section 24, and south to the county 
line. The position of the outcrop on the ma]) is based on all avail- 
able information, Imt later some revision will doubtless be necessary, 
especially in the vicinity of Beaucoup Creek. North and east of this 
line coal No. 6 is persistent throughout the county. 

West of the Duquoin anticline the bed shows the uniform thick- 
ness of 6 feet, but cast of the axis in T. 6 S., R. 1 W. the average 
thickness is increased to 8 feet. Coal Xo. 6 is thinnest on the crest 
of the broad fold where it is near the surface. That it is consistently 
thinner al«)ng the crest probably signifies that less vegetal material 
was deposited, but in places near l)u(iu()in erosion removed part or 
all of the coal before the glacial material was (lei)ositefl. Such erosion 
is particularly noticeable in parts of sees. 7 and 16. T. 6 S., R. 1 \V. 
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A few of the mining companies operating near Diujuoin have 
found by drilling that the coal is absent along certain northwest-south- 
east lines which suggest former stream channels. It has also been 
noted that near the barren areas the coal is split into a number of 
Inrnches by shale partings, the result. ])erhaps. of the interbedding com- 
mon to stream deposits, a condition no doubt related to the succession 
of low and high-water periods. The erosion chaimels at Duquoin are 
not so large as those in M»>ntgomery County and appear to affect only 
the top of the fold near the southern outcrop. The mines along the 
crest c)f the fold show coal ran^in^ in thickness from 5 feet 2 inches 
i«» 5 feet 10 inches. 

In Randolph County, the c)utcp)p forms an irrcffular northwest- 
>'»utheast line from a jM>int one mile south of Willisville t(» the north- 
west comer of sec. 4, T. 4 S.. R. 6 \V. The streams in thi^ part of 
the county flow s<Mithwesl and, since the dij) of the rocks is towards 
the northeast, the coal outcroj) may be f>llowed u]) the sides of the 
valleys to the i)oint where the bed dips beneath the channel. Origin- 
ally the coal was mined along the outcrop near Percy and in the vi- 
cinity of Sparta. Later it was mined by ^liallow shafts in the same 
region and finally deeper shafts were sunk in the northeast corner of 
the c< lunty. 

Detailed measurements at the face of the coal in 9 mines show 
that the bed averages 5 feet 11 inches in thickness; whereas 19 drill 
holes distributed throughout the coal-bearing area indicate an average 
thickness of 6 feet 1 inch. 

The coal of Washington county is not well known, since in its 
shallowest parts it lies 200 feet below the surface and the streams c|o 
not eri>de sufficiently deep to ex|K)se it. Information regarding the 
cr»al is confined to the few shafts and alKUit 13 <lrill holes in different 
part*; of the county. The available records indicate that coal \«». 6 is 
•leveIo|>e<l over a large part of the county. It is knr)wn ti> be sf>me- 
what thinner than normal along the axis <>f the Duquoin fold in the 
eastern tier of t(»wnships, and its absence at Irvingtnn and also in sec. 
16. T. 2 S.. R. I \V. and in sec. 4. T. 2 S.. K 2 W". suggests n -me c**u- 
nection with the barren area towards the northwest in (linton coimtv. 
It is also possible that the absence of coal in the drill holes menti'Mied 
is due to the same processes that re<luced the thickness .if the coal in 
ihc eastern part of Clinton county. r.efc»re any det'inile relalionNhip 
can l)e established however other holes nuist be «lrilled in the north- 
east quarter of Washington couiuy. The drill records available for 
.<ttidy arc from wells s<» widely sei)aratetl that generalizations regard- 
ing distrilnitinn and thickness .it" r.»al \ •. <» are alni«»si wi.itbless. h 
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is regarded best, therefore, to present the known information in tabu- 
lated form. 



Table 14. — Thickncjis of coal Xo. 6 in Washington County 
From drill records and logs of mine shafts 



Company 


Location 

Sec. 

1 ~ ' 


T. 


R. 


Coal No. 6 
n.«»k thick 


Drill holes: 


1 








Feet 


Ft. In 


Irvington Coal Co. 


1 
Irvington 


• • 


• • 


• • 


Absent 


• m • • 


Centralia Coal Co. 


SE.J4 NE.H 


25 


IN 


IW 


525 


6 6 


Central Refining Co. 




17 


IS 


4W 


335 


10 .. 


Ashley shaft 


1 
Ashley 




2S 


1\V 


497 


5 .. 


Schaffer & Smathers 


Ashley ' 


. . 


2S 


IW 


Absent 


• ■ • • 


Ohio Oil Co. 




16 


2S 


IW 


Absent 


• • • • 


Egyptian Heat & Power Co. 


' 


4 


2S 


2\\ 


Absent 


• • • • 


Gibson Estate 


! 


12 


2S 


3W 


376 


6 .. 


Consolidated Coal Compam 




13 


2S 


3\W 


418 


6 .. 


x\l. H. Cohen 




21 


2S 


3\\' 


325 


1-2 


R. Zcppenfcld 




29 


2S 


4\V 


216 


8 .. 


C. L. Coulter 


X\V.'4 sw.^i 


13 


3S 


4\V 


351 


7 .. 


Shoiip Oil Co. 


1 


14 


3S 


4W 


303 


3 .. 


David Thomas 


Oakdalc 


. • 


• ■ 


• • 


345 


7 .. 


Mine shafts: 


t 












Finke & Harris Coal Co. 


XF.'4 SE.^4i 


13 


2S 


3\V 


424 


7 .. 


J. A. Kuhn 


: NE.r.^ 1 


33 


3S 


IW 


294 


5 6 


Gallatin Coal & Coke Co. 


Nashville 

1 


• • 


. • 


• • 


419 


6 4 


. 
















rilVSK'AL CHARACTER 

The coal of Washington, Ran(]<)li)h. and the western parts of 
IVmtv counties, differs ])hvsicallv and cheniicallv from that east of the 
DiKiiioin anticline where it is thicker, and contains less dirt and a 
smaller {)ercentage nf sulphur. The latter coal ])elongs with that of 
rVanklin,-\\'illiams(ni or District \T of the Investigations. In treat- 
ing tile subject of coal resources in county units, however, some over- 
lapping of districts is unavoidable. 
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East of the anticline the character of the coal is seen typically at 
the Paradise and Muddy X'alley mines. In the former the bed varies 
in thickness from 8 to 11 feet, the average being 10 feet. The top 
coal measures 26 to 30 inches and the lower bench averages 18 inches. 
At the latter mine the coal varies in thickness from 6 to 1 1 feet on the 
east side of the mine and is but 7 feet on the west. The "blue band" 
on the west is but 1 J4 inches thick and from 7 to 10 inches on the east 
and consists of bone, coal, and dirt. At the Paradise mine also the 
'*blue band" is peculiar in that it consists of an upper and lower layer 
of shale varying from 1 to 2 inches in thickness, and separated by 
about one inch of coal. Various names are applied to particular part- 
ings or to benches develped at individual mines. At the abandoned 
mine of the Greenwood-Davis Coal Co., Duquoin, a softer coal is 
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88 
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Fic. 34. — Graphic sections of coal Xo. 6 fn^m measurements made in mines 
in Randolph County. 

1. Boyd Coal & ('oke Co., Xo. 1, Sparta. Main north, 600 feet from main 
west. 

2. Bessemer Coal and Mininjjj Co., Cry*;tal mine, Tilden. Room 16, 6th 
west off main south. 

3. Moffalt Coal Co., Xo. 1, Sparta. Face 4th west off main S., 2800 feel 
from shaft. 

4. Willis Coal and Mining Co., Xo. 6, Percy. Room 16, 1st south, main 
enst. 
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18 inches of bone and a foot or two of clay overlie a small bed of coal 
ranging in thickness from 18 to 24 inches. The main part of the be^ 
seems to be intact, the **blue band'* being in its proper place, and th^ 
small coal below is probably a local development in a small basin. 

The following section was measured at the face 4200 feet fronrm 
the shaft on the main north entry, in mine Xo. 1, Finke and Harri*=5 
Coal Company, Nashville, now abandoned. 

Section of coal, Finke and Harris ntine Ko. J, Xashznllc 

Thickness 
Ft. In. 

Shale, roof, black 2 

Coal 7 

Pyritc y6 

Coal 2 8 

Shale . . 2 

Coal 2^ 

"Blue band" 2 

Coal 2 V/2 

Bone coal 1 3 

Clay 8 

Coal 1 6 

Clay 1 6 

12 8^ 

The *1)liic band" in this mine appears as a (l«>iil)le parting separ- 
ated by a few inches of coal, but the upper band of shale is not uni- 
form in thickness. 

At Dubois the coal averages 516 feet in thickness, and the only 
difference in the character of the bed is the position of the "blue band" 
only 2 or 3 inches above the floor. In the extreme northeast corner of 
the county, which is part of the Centralia field, the coal varies from 5 
feet 4 inches to 8 feet in thickness, and the "blue band" lies from 3 to 
12 inches alx)ve the bottom. 

Throughout the district, a considerable amount of gypsum and 
some calcite are deposited in the cleavage planes of the coal. 

ROOF AND FLOOR 

West of the axis of the Duqu^in anticline the normal roof of coal 
Ko. 6 is black shale overlain by a strong, gray limestone. In places a 
gray shale or ''white toj)" partly or entirely replaces the black shale, 
and in otlicrs the limestone rests directly on the coal. East of the 
anticline the shale increases in thickness eastward, and what ai)pears to 
be the same limestone that overlies the coal to the west is found 100 
feet or more above it in the southeast corner of the county. 
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There seems to l)c no regular succession of black and gray shale, 
the order depending on local conditims at the time of dejxjsition. At 
ihc Hi»rn mine near Du(|iu)in gray shale overlies the coal to an average 
height <»f 12 feet, and in places as much as 23 feet is known. The 
Mack >hale fornix the nyoi in onlv a small area. At Willisville black 
*liak' lic< i»ver the coal in niusl of the mine, the maximum thick- 
ness k-ing 3 feet. A "white toj)" Dof from 2>^ to 4j/j feet thick 
'"iitaiiiing numentus Nlickensides. which cause it to fall when unsuj>- 
l^'Hrd in circular and lenticular nias'^es. prevails thnuigh 15 jht cent 
"f the mine. The same lenticular, gray shale is seen at the Ritchey 
niine in rinckneyville where it exists as a lens between the coal and 
Mack shale throughout 50 per cent of the mine. A dark-colored shale 
ran^^ng in thickness from a mere streak to about 18 inches and aver- 
aginjf fr»m 2 to 4 inches, lies just above the coal in most places. This 
"lattrial i> removed as a **draw slate" in mining. The "white top" is 
fairlv ^rift and contains a little sand and a few concretions scattered 
thpnigh the lower 2 feet, whereas the black shale is very hanl and 
^het'ty. 

At mine \o. 1 of the .M<dTatt Coal Company the limestone cap 
r«»ck is .^5 feet thick, the main ledge of which is ab >ut 6 feet in thick- 
ness an<! not more than 4 feet above the coal. Where the limest<nie is 
fK»t in contact with the coal, the intervening space is occupied by black 
• ■r gray shale, lietween the limotone and the coal, ur between the 
hmestMiK- and the black shale, there is in m »st places a carlMmticeous. 
limy shale which is very hard when fresh, but slacks (|uicklv nn ex- 
I^'sure to the air. It averages 4 inches in thickness and is known to 
reach 12 inches in j)laces. 

In the mines of \Vashingt«»n County a few feet «»f gray or black 
*hale fitrnis the regidar ronf with a cap rock of liinest -ne. .\t mine 
\''«. 5 of the lentralia Coal Company from ^Mo 14 inches tif top coal 
is left for ro)f while going forward, but between the coal and the 
limestone three diflferent kinds of ro if are fonnd. I'i^nrc M* illii- 
irales the occurrence of the onlinary black shale in the eroded areas of 
which the gray shale or "white top" has been tlejHisited. It aKn 
sh 'ws the cimtact of the cap n»ck with the coal, no shales intervening. 
Along such a contact the lower part of the limest<»ne is generally im- 
pure an«l j»oi>rly bedded. Where the distance between the c;i]» r-'ck 
and the Ci»al is small the shale is ]>ractically a draw slate which must be 
rcinove^l in mining. 

It is >aid liv the miner that the coal i< thickest undc-r the "white 
Ii»p". If this is true, it is probably becatise none of the top \egel.il 
matter was mixed witii the gray sediment as it was with ibe "l»l.ick 
top.' 
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Over the entire region treated in this chapter, the floor is a day 
of variable thickness an<l character. In Perrv Countv it has been 
found to range fnan a few inches to 8 feet or more. In the Paradise 
mine it is generally less than 3 feet in thickness, and it rests on a light- 
gray, compact limestone. It has a marked tendency to heave. In the 
different mines of the county the floor varies from a soft, plastic clay 
to a hard, sandy material containing pebbles or bowlders, especially in 
its lower part. In many places the records show the presence of a 
thin limestone l)eneath the floor clav, and here and there the coal rests 
on the limestone. 




V«rtioal Seal* 



5 
Feel 



10 



Fi(.. M). — Roof conditions in Ccntralia Coal Co., mine Xo. 5, Ccntralia. 

(diaj^raininatic.) 

Tlu' j^rcalc<t iriH'giilarity in the fl(~K)r is noted at Nashville. Wash- 
in^tnii ('•nut}. wluTc a thin coal from 18 inches to 2 feet thick i> 
prc^Nrnt only 2 or ,^ feet hclow the coal, the lower bed resting on a var- 
iable ani<>nnt of clay, generally less than 3 feet in thickness, and the 
latter nnderlain by limestone. 

r»esi<leN the non-nniforniity of the roof materials as tlescnlK.^! 
al)ove, strnclnral irregnlarities snch as faults, n>lls, and slickenside> 
ren<ler mining more difVienlt. It is not inicommon in this region to 
find tile roof tilled with ^lickensided planes, the result of adjustments 
eoinrident with slightly irregular settling. These slips are most likely 
to oecur in the gray ^hale, and in many ])laces they dt^ not extern! 
downward into the coal. In some areas the slips run parallel to one 
another in certain directions, and the roof falls in wedge-like masses. 
At MoiTatt Coal Com])any's mine Xo. 1, Sparta, the limestone is af- 
fected and falls in masses similar in shape to the shale wedges, a conr 
dition >ome\vhal unusual. In other places some of the slijxs extend 
downward into the coal hut not through it. and it is ])lain that unequal 
strain has sjmply forced a small i)art of the ror^f downward into the 
coal, and the resulting structure is known as a **r dl". Ff the strain 
is sutViciently great the entire bed is fractured and displaced. N^^ 
regularity is discernible in the rolls and prediction of their ]>resencc i> 
im|)Ossible. 
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any large demand for coal existed, two or three of the thin beds above 
coal No. 6 were mined by drifts along the oiitcn>i). A. H. Worthen 
mentions the highest coal in Washington County not far southeast of 
Ashley. It is only one foot thick and is of course commercially uninv- 
portant. 

The next consistent bed is found 15 to 50 feet below the Shoal 
Creek limestone, and it does not generally exceed 14 inches in thick- 
ness. The following list of exposures of coal Xo. 9 is quoted from 
Worthen. *'It is exposed on the Okaw River in the southeast quarter 
of section 1. township 1, range 6; and was found in the trial shaft four 
miles west of Nashville in the southeast quarter of section 17, town- 
ship 2, range 3 ; also in the Xashville shaft in the southeast quarter of 
section 13. township 2, range 3; then on the upper course of a branch 
in the southwest quarter, corner of section 5, township 3. range 2 ; on 
Beaucoup Creek, and also on a branch in the southwest quarter of 
section 35. township 2, range 2; and near Little Muddy Creek in the 
north part of section 21, townshij) 3, range 1 W". Although it is not 
a commercial bed. it is a good horizon marker a short distance below 
the limestone. 

A thin bed. cnal Xo. 8. generally a few inches thick lies in places 
about 180 feet above coal Xo. 6, and coal Xo. 7 is usually developed 
30 to 50 feet above coal Xo. 6. It is in most i)laces too thin to be 
commercial, alth >ugh some drillers reiK)rt it 3 or 4 feet thick. Most 
of these holes were made by the churn drill for oil, and it is believed 
that coal Xo. 7 does not average more than 1 foot in thickness; for 
this reason is not regarded an important possibility as a commercial 
coal bed. 

Along the outcrop in Randolph County, coal No. 5 is found 40 to 
60 feet below coal Xo. 6 and has an average thickness of alxnit 3 feet. 
Several records from wells in the vicinity of the Sparta oil field show 
three coals within 100 feet below coal Xo. 6, the first being alxnit 4 feet 
thick and 20 feet below the Hell evi lie coal ; the second, 2 to 4 feet 
thick and 40 feet lower; and the third, 3 feet thick and slightly more 
than 30 feet below the last. It is believed that the bed 40 feet below 
coal Xo. 6 represents C(^al Xo. 5 and the others are apparently local 
(levelopnionts whicli are not traceable throughout the northeast part 
of the county. It is thought highly ])robal)le that at least one coal bed 
exists below coal Xo. 6 sulTiciently thick to render it valuable in the 
future when the main coal is extracted. It is reported in only one 
hole drilled for water at lUddwin. At this i)lace it was found at a 
depth of 300 feet practically 250 feet below coal Xo. 6 and is devel- 
oped to a thickness of 4^2 feet. Careful diamond drilling may yet 
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disclose the existence of coal Xo. 2 underlying the northeast part of 
the county. 

In Washington County only a few logs record coal below No. 6. 
In the Finke well, sec. 12, T. 2 S., R. 3 \V., a 5-fo(^t bed is reporte<l 
alx>iit 105 feet Mow coal Xo. 6. The Shou[> well in sec. 14, T. 3 S.. 
R. 4 \V. i)enetrates coal Xo. 5. 3 feet thick, at a depth of 300 feet, 70 
feet l)elow coal Xo. 6. It is not likelv that these two beds are the 
same, since the inter^'al between them and coal Xo. 6 is so different. 
It IS probable that lenses of coal bel >w Xo. 6 exist in Washington 
County, and that future drilling will <Icvelo]) areas suitable for ex- 
ploitation. With the present information, however, any estimate of 
the areal distribution of such coals would be worthless. 

Of all the drill holes in Perry County, only 9 of those in jx^sses- 
sion of the survey record coals below Xo. 6. Most of the holes 
are stopped at the horizon of coal X<^. 6. and in some of the oil holes 
no coals are recorded, the absence being due m^ doubt to carelessness 
in U'lting the drillings from the uj)i)er j)art of the well. 

In the vicinity of Pinckneyville and southwest of this place on 
(ialuni Creek, a few holes record a coal 25 to 30 feet below coal Xo. 6. 
The befl varies considerably in thickness, but in places it is known to 
lie more than 4 feet. It is [)n>l)able that this bed rei)resents the llar- 
rislmrg (Xo. 5) coal, although the interval between it and coal Xo. 6 
is smaller than normal. About 250 feet below coal Xo. 6, a single 
UmI. or in places two beds close together, are rep<»rted in a majority of 
the holes. It is reported to vary from a foot or two to almost 5 feet, 
and its persistent develt>pment renders it a pDmising IhvI for pros- 
pecting. Several lenticidar beds l>etween 2 and 6 feet thick are re- 
ported, and it is not always ix>ssible to correlate the continuous beds 
i'orrei*tly. In the record given below, coal Xo. 2 may be represented 
by the 3- foot 5-inch bed 220 feet below coal Xo. 6 or by the thin be<ls. 
the topmost of which lies 244 feet below Xo. 6. 

Record of drill hulc 
l.ocation — Galum Creek, Pern- roiinty. on linr of \\ . ( ". & W. K K. July. '87 

Description of Strata Thicknr«i«i IVptli 

! // hi ft. In 

Surface soil . 17 (» 17 6 

Shale. Mack 1 in 1'' 4 

Limestone, dark blue \ S S J8 

"Slate-, black 

Coal (No. 6) 

Fire clay 

l«iinestoiie 

Shale, soft, white i ^ W ^ 

; \]ght tmy 1 ^^ ^ 



2 h M) (} 

5 10 My 4 

1 h ,^7 in 

1 .^ .^0 I 



Description of Strata 



Shale, sandy 

while 

Bray 

Limestone, hard, blue 

Coal {No. S) 

Rre clay 

Limestone 

Shale 

Shales, sandy with a litttc sandstone 

Shales, sandy 

Shales, blue with limestone nodules 

Limestone 

"Slate", black 

Coal 

"Soapstone". jtray 

Coal 

Shales, dark, with sulphur nodules 

Shales, gray, with iron pyrites 

Shale, gray 

Shale, black, with limesiunc nodules 

Limestonf 

Shabs 

"Slntc", Mnck 

Cial 

"Slalf". .hirk Krav 

Shales, prav witb sulpluir 

Limestone 

Rock, hard, brown 

Shale, green 

Shales, sandy, and sandstone 

Shales, with 4 inches sandstone and 4 

inches limestone 

Limestone, brown 

Shales 

Coal 

Shales, Ercell, clay 

Coal 

Fire clav 

Shale, j;ray 

Limestone, sandy 

SbaK-. uray, witb limestone n.Klnles 

Shale, dark . 

Coal, suft, ;.iid rock mixed 

Shales, brown and R^ay. with limestone 

Shales 

Sandstone 

"Shte". I,hi-k with sulphur 
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Description of Strata 

Shales, black with fossils 

Coal 

"Slate", black 

Shales, dark, sandy 

Shale, gray, with limestone nodules.. 

Shale, hard, gray 

Kock, hard 

Shale 

Rock, hard 

Shale, dark, gray 

(*<.al ' 

Shale, dark, with limestone nodules. . 

Shales, sandy and gray 

"Slate" and coal mixed 

Shalc<i 

( *oal and slate mixed 

Shales 

Sandstone, white, with thin coal scams 

Millstone grit 

Sandstone, pebble 



Tliickness 


Depth 




//. 


/m. 


/•/. 


In. 


• • 


4 


255 


2 


3 1 


5 


258 


7 


• • 


5 


259 


• • 


8 


7 


267 


7 


1 


9 


269 


4 


5 


11 


275 


3 


• • 


1 


275 


4 


• • 


10 


276 


2 


• • 


3 


276 


5 


6 


3 


282 


3 


1 


7 


28.^ 


10 


2 


2 


286 


• • 





9 


292 


9 


• « 


1 


292 


10 




, , 


297 


10 


• • 


4 


298 


2 


28 


9 


326 


11 


1 


. . 


^17 


11 


14 


8 


342 


7 


1 




343 


7 



The following tabic shows the location of holes in Perry County 
that have penetrated coals below Xo. 6. 

T.xBLF. 15.— /\>.ci7h'M and thicknesses i>/ ioals hrhnc coal Xo. 6 in Perry County 



H 



NE 



Location 

Sec. T. S. 

25 4 

35 5 



3 



■ ■ 


XE 


3 


f) 




NE 


18 


f) 


SE 


SW 


19 


f» 


NW 


sw 


17 


() 



R. \V 

4 
4 



3 



Depth belou 
No. 6 coal 



l-cet 
110 

24 
110 
141 
181 
185 
219 
24^1 

116 
233 

1201 
2404 

2.^5 1 
224 



Thickne»s ■ Coal bed 

/'/. In. 
2 4 



3 

7 



3 



8 
I 
1 

<> 
ri 
5 



2 
3 . 

3 .. 

I 7 
3 

4 7 

5±. 
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No 2? 

No. 2 
No 2 

No 2 
No. 2 
No. 2 



204 <0.\L MINING INVESTIGATIONS 

hVoin the material available for study it seems certain that coal 
Xo. 5 underlies at least f^arts of Perry County in workable thickness. 
Since it lies within 50 or 60 feet below coal Xo. 6, the extra driiling 
should always be done to determine the thickness and character of the 
lower bed. 

It is almr>st certain that at least some coal exists at the horizon of 
coal .\o. 2, and its high quality in the Murphysboro district will later 
stimulate prospecting for it in Perry County. Careful drilling will 
probably outline areas in which it will be commercial, but such ex- 
plorations will probably not l)e l>e undertaken until coal Xo. 6 has 
largely been removed. 

SHELBY AXD MOULTRIE COUXTIES 
Production and Mixes 

SHELBY 

Production in tons for year ended June 30, 1913. . . . 202,968 

Average annual production, 1909 to 1913 89,868 

Total production, 1881 to 1913 1.989,116 

MOULTRIE 

I'rodiu'tion in tms, year (.Midcd June M), 19L^ 105.280'* 

Total production to 1912 181,335 

Shelby and Moultrie counties are not large producers of coal. 
During the year ended June 30. 1913, Shelby County's output was 
3/10 of 1 |>er cent of that for Illinois, and Moultrie mined only a 
little more than half as much. The lack of large mining operations 
is due in large i)art to the great depth of coal No. 6 which lies from 
600 to 900 feet below the surface in these counties. Moreover, the 
coal d(K\s not underlie the entire area, and investors hesitate to spend 
large sums in testing deep territory as long as any shallower coal is 
available. In the future when the coal nearer the surface becomes 
scarce, drilling and mining operations will be pushed eastward into 
j)arts of Moultrie County. At present Tower Hill Coal Company 
Xo. 1, at Tower Hill, and Lovington Coal Mining Company, No. 1 at 
Lovington. are the only mines operating coal No. 6 in the two counties. 
In Shelby County coal No. 5. the Springfield bed, is mined at Mowea- 
fjua. and a 2- foot bed lying from 50 to 160 feet below the surface and 
about 700 feet above coal No. 6 is being mined in a small way in the 
vicinity of Shelbyville. Worthen mentions early mining from this 
bed which he calls coal Xo. 15. or the ''Shelby Coal", and also from 

"l.oviti^tnu ('f».'jl Mining ('«>un>:u\y No. I, the only mine in Mmiltrit* Cmmty, began 
to profliHC in 1909. 
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his coal Xo. 14, which varies in thickness from 16 to 22 inches. The 
latter was worked formerly in the south part of sec. 15, T. 9 N.. 
R. 1 \V. It lies a few feet alx)ve the New Haven limestone; where- 
as the coal now being worked is 100 to 120 feet above this hprizon. 

Ilelow is a list of shipping mines in the two counties. 
Tablk 16. — List of shippitKj mines, Shelby and Moultrie cot^nties, igij 



Location 



(■|tmi»any 



5c 



'i 



'i 



y. -J- ^ 



7. r- X 





O 


«o 








, 




« 








d 


lA 






y. 


y. 


c 


fO 




^^ 




JK 


Ok 






"rt 


,^ 


•^ 


. 


'■^ 


c 


X 


c 


> 




o 


*^ 


*» 


JJ 


*rf 


-_ 


M 


*« 


v 




3" 


u 


'^ 




*• 


*^ 


fl 


3 


<*• 


^ 




u 


•^ 


3 


c 


^f 


> 


c 


'A 


:: 


^ 


-^ 


A 



: T..ucr Hill 
Coal ('f», 

.^ \f<tvicai|ua ('nal 
M-^uUrie County — 



/•".■./ /•.•,/ /•.•«■/ I't. In. 



NW .n 14 



1 r.ovinKton Coal 

< «■• 1 I 6 NK SK j; 15 5 (>si) 0(14 -.'24 H 



7 <»»i» 



^ NW NW J.^ 11 J <w.5 7VS 133 7 .. 145.756 



^3=; 6Jn 15 5 4 49.HU 
580 55 5 7 



105.280 



C'OAI.-BKAKING RoC'KS 

Eighteen logs available for study in Shelby County and two in 
Moultrie show a remarkable similarity, especially since they were ob- 
tained from various sources. Al>out 1450 feet of **Coal Measures" 
rocks are known from drill records, and it is likely that a somewhat 
greater thickness exists along the eastern !K)rder of these counties. 

The most striking characteristics of the logs when plotted by 
symbols and placed side by side are coals Xo. 6 and Xo. 7 and as- 
sociated limestones between 700 and 8(X) feet below the surface, a 
group of thin limestones 250 to 300 feet alcove coal Xo. 6. represent- 
ing the Carlinville and Shoal Creek, and another thick limestone 200 
to 250 feet above the latter and regarded as the Xew Haven. The 
latter is regularly developed to a thickness of 20 to 50 feet in every 
log studied from the two counties. \'ery little sandstone exists alx)ve 
coal Xo. 6. Below this coal the logs arc much le>s regular. .\o dis- 
tinct limestones or sandstones are traceable throughout the area, but 
in a general way the beds are more sandy. Lenticular coals are 
noted especially at the horizons of coals Xo. 5 and Xo. 2, althovv^ 
only a few of the logs record such l)eds. 
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Lying beneath the *'CoaI Measures'* are the intcrbedded lime- 
stones, sandstones, and red shales of the Chester. In drilling for 
coal it is not necessary to penetrate all of the ''Coal Measures" rocks, 
since all the important beds lie within 300 feet below coal No. 6. 

The following logs will aid the driller in identifying the beds in 
Shelby and Moultrie counties. 



Drill record of H. L. Hargrove 

Farm— T. Vidler 

Location— Sec. 8, T. 10 N., R. 1 E. 



Description of Strata 

Clay, hard, and pebbles. . . 

Sand, gravel, clay 

Clay, dark 

Shale, lime 

"Slate" 

Coal 

Drift 

Shale, lime 

Shale, hliu" 

Limestone ( Xcw ITaven) 

Saml stone, .soft 

Shale, dark, sandy 

Shale, dark 

Coal 

Shale, Kray 

Shale, brown 

Shale, blue 

Shale, dark 

"Slate", black 

Coal 

Shale, blue 

Shale, dark 

Sandstone, hard 

Shale, dark, sandy 

Shale, dark, with limestone bands 

Shale, dark 

Shale, black 

Shale, blue 

Shale, blue, with limestone bands 

Shale, blue 

Limestone (Shoal ('reek) 

Shale, dark 

"Slate", black 

Shale, brown 

Shale, dark 

Con] 

Shale, dark 





Thickness 

Ft. In. 

17 

14 

55 6 

1 

6 

1 

5 

7 

3 
^7 

6 
\7 
59 

1 
11 

4 

9 
22 

2 

1 
18 

4 

3 
24 

8 
17 

1 

8 

3 
13 
14 

1 

3 6 

3 () 

7 

1 

7 


Depth 

Ft. 
' 17 

31 

86 

87 

88 

89 

94 
101 
104 
141 
147 
164 
223 
224 
235 
239 
248 
270 
272 
273 
291 
295 
298 
322 
330 
347 
348 
356 
359 
y72 
386 
387 
390 
3Q4 
401 
402 
404 


In, 








6 




6 
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bands 
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iH-scription of Strata 

"Soapstone", li^lit 

Slialc, <lark 

"Slate", black 

Limestone (Carlinvillc?) and lime shale 

Sliale, hard 

Shale, soft 

(*oal (So. 8) 

Fire clay, soft, ^^ hite 

Shale, lijiht 

SamUtone 

Shalt", liv:ht. saiuiy 

Shah*, (lark 

Shale, very <lark 

Shale, liiiht Miie 

Shale, hhie, \\ith limestniie IiaiuK 

Shale, hhie 

Shale, "inft, black 

Shale, dark 

Linn<it()nc 

Shale, dark blue and yellow 

Shale, dark 

Shale, red 

Shale, blue 

Shale, black 

Lime^t'inc and shale 

Shale, blue 

< *oal ( \o 7 ) 

Shale, blue 

Lime-tone. «ioft 

Shale, hard, black 

"Slate", black 

Shale, blue 

Shale, sandy, lime 

Shale, blue 

Limestone 

Shale, blue 

Limestone 

Shale, soft, dark 

Shale, hard, dark 

Limestone 

Shale, dark 

••Slate", black 

('■>al (So. 6) 

Fire clav. hard 



Thickness 




/•/. i 




It 


13 




417 


9 




426 


5 




431 


22 




453 


28 




481 


45 




526 


• • 




526 


1 




528 


1 




529 


3 




532 


8 




540 






617 


4 




f»2l 


3 




624 


? 




626 


4 




(M 


2 




h.U 


5 




637 







f/>4 


•> 




^>46 


4 




650 


. . 




650 


1 




652 


4 




65^. 


2 




fi58 


4 


H 


W)2 


,? 


(} 


666 


1 


1 


r/i7 


4 1 


11 


h72 


2 


1 


r.74 


• • 


9 


(}7> 


1 




676 


2 


9 


678 


1 


it 


080 


1 


4 


^.81 


, . 


8 


t^2 


, , 


II 


(M 


. . 


10 


684 


3 




f.87 


) 




/•8<> 


1 




it^H) 


> 


4 


tM2 


<i 


ti 


iMH 



Depth 



III. 



8 
2 

3 
3 



/ 
> 



4 
10 
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Record of Shelby Coal. Oil, and Natural Gas Co. well 

Location — Shelbvville 



Description of Strata 



Clay and bowlder 

Shale, blue 

Coal 

Fire clay 

"Soapstone" 

Sandstone 

"Soapstone", pray 

Shale, sandstone 

Shale, blue 

Shale, bituminous 

Coal (mined at Shelby ville) . . 

Fire clay , 

Shale, gray 

Sandstone, hard 

Shale, sandstone 

Coal conglomerate 

Shale, gray 

Shale with sandstone partings 

Sandstone 

Shale, !)liic 

Shale, fossil 

Coal 

Shale, clay 

Limestone (Xew Haven) 

Shale, clay 

Limestone 

Limestone 

Shale, blue 

Shale, blue 

Sandstone 

Shale, blue 

Coal 

Shale, clay 

Sandstone 

Shale, gray 

Sliale, clay, and limestone beds 

Shale, clay 

Shale, bituminous, black 

Rock, fossil 

('..al 

Fire clay 

Shale, clay 

Sandstone 

Shale, sandstone 

Shale and sandstone partinu*^. 

Shale, black 

Conl 



Thickness 


Depth 




Ft. 


In. 


Ft. 


/m. 


19 




19 


, , 


20 


5 


39 


5 


1 


1 


40 


6 


3 


6 


44 


• ■ 


12 1 


• • 


56 


• ■ 


1 


• • 


57 


m • 


3 


, , 


60 


» • 


30 


a . 


90 


• • 


8 


6 


98 


6 


1 


6 


100 


• • 


.. 


10 


100 


10 


1 


2 


102 


• • 


7 


, , 


109 


• ■ 


4 


■ • 


113 


• • 


14 


5 


127 


5 


• • 


2 


127 


7 


7 


5 


130 


• • 


9 


, a 


139 


• * 


3 


, , 


142 


■ • 


19 


, , 


161 


• • 


, ^ 


9 


161 


9 


.. 


9 


162 


6 


10 


, , 


173 


6 


/ 


, . 


180 


6 


3 


, , 


183 


6 


5 


, , 


185 


6 


29 


() 


215 


, , 


18 


6 


233 


6 


36 


, , 


269 


6 




, , 


274 


6 


10 


6 


285 


• • 


, , 


6 


285 


6 


5 




290 


6 


9 




299 


6 






304 


6 






309 


6 


6 




315 


6 


21 




336 


6 


2 


6 


339 


• • 




10 


339 


10 


1 


8 


341 


6 


10 




351 


6 


7 




358 


6 


11 




369 


6 


15 




384 


6 


1 




385 


6 


1 


2 


386 


8 
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Description of Strata 

Shale, black 

Fire clay 

Limestone 

Shale, gray 

Sandstone 

Limestone (Shoal Creek) 

Shale, black 

<"oal 

Shale, clay 



SamUtone 

Limestone 

Shale, Rray 

Shale, pray 

Shalr, pray 

Shale, fossil 

Kire clay 

Shale, black 

Sandstone 

Shale, sandstone 

Shale, blue 

Shale, black 

Shale, blue 

Rock, fossil 

Shale, black 

(*oal (So. 8) 

Fire cl.iy 

Shale, pray 

Shale, blue 

Limestone 

Shale, blue 

Limestone 

Shale, pray 

Shale, striped 

Shale, blue 

Shale, pray 

( oal 

"Slate." clav 

Limestone 

Shale, pray 

Shale, sandstone 

Shale with sandstone parting 

Sandstone 

Shale, sandstone . 

Sandstone 

Shale, sandstone 

Sandftone 

Coal (No. 6) 

Sandstone with coal 

Sandstone, soft 



Thickness L 


)epth 


/•/. } 


^w. //. 


In. 


6 1 


10 393 


6 


4 


397 


6 


1 


398 


6 


9 


407 


6 


5 


412 


6 


10 


6 42.? 


, , 


1 


6 424 


6 


, , 


2 424 


8 


10 1 


10 435 


6 


4 


439 


6 


1 


6 441 


• • 


4 


U 445 


6 


22 


467 


6 


4 


471 


6 


2 


473 


r* 


(} 


479 


6 


4 


483 


6 


(} 


489 


6 


25 


514 


6 


il 


535 


6 


1 


5.V) 


6 


(t 


542 


6 


1 


543 


4 


1 


544 


4 




544 


10 


2 


H 547 


6 


15 


562 


6 


10 


572 


10 


Q 


581 


10 


2 


U 584 


4 




6 589 


10 


?! 


592 


10 


7 


59Q 


10 


10 


609 


10 


2h 


f05 


10 


3 


6.W 


10 


K 


tA^y 


10 


^ 


M9 


10 


25 


674 


10 


15 


iii^) 


10 


10 


(m 


10 


.? 


702 


10 


2 


704 


10 


« 


712 


10 


10 


721 


10 


12 1 


1 745 





1 


1 746 


10 


1 


747 


10 


15 


"KO. 


\C\ 
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Description of Strata 

Sandstone 

Sandstone (coal partings) 

Sandstone 

Sandstone 

Coal 

Shale, sandstone 

Shale, gray 

Shale, black 

Coal 

Shale, sandstone 

Sandstone 

Shale, sandstone 

Shale, black 

Coal 

Sandstone (?) 

Shale, sandstone 

Shale, blue 

Shale, bituminous 

Coal (No. 2?) 

Shale, blue 

Sandstone (?) 

Shale, black 

Shale, blue 

Coal 

Shale, clay 

Shale, blue 

Coal (No. 2?) 

Fire clay 

Sandstone 

Shale, gray 

Limestone 

Shale, black 

Shale, ^ray 

Shale, black 

Coal 

Shale, clay 

Limestone 

Shale, pray 

Limestone, bastard 

Shale, bituminous 

Shale, black 

Shale, sandst«mc 

Shale, Rray 

Coal (Xo. 1?) 

Fire clay 

Shale, gray 

Shale, black 

Limestone, fos*;il 

Conl 



Thickness 


Depth 




Ft. 


In. 


//. 


In. 


69 


10 


832 


8 


• • 


1 


832 


9 


17 


1 


849 


10 


29 


9 


879 


7 


• • 


1 


879 


8 


2 


2 


881 


10 


16 


• • 


897 


10 


7 


8 


905 


6 


1 


4 


906 


10 


1 


6 


908 


4 


9 


6 


917 


10 


19 


• • 


936 


10 


2 


• « 


938 


10 


• • 


9 


939 


7 


15 


3 


954 


10 


24 


• • 


978 


10 


3 


8 


982 


6 


1 


6 


984 


• ■ 


2 


10 


986 


10 


2 


• • 


988 


10 


6 


• a 


994 


10 


3 


a a 


997 


10 


2 


• • 


999 


10 


" • 


8 


1000 


6 


1 


4 


1001 


10 


8 


5 


1010 


3 


3 


8 


1013 


11 


1 


3 


1015 


2 


2 


, , 


1017 


2 


4 


, , 


1021 


2 


2 


10 


1024 


• • 


. . 


2 


1024 


2 





6 


1030 


« 


2 


6 


1033 


2 


• ■ 


1 


1033 


3 


6 


6 


1039 


9 


1 


6 


1041 


3 


6 




1047 


3 


2 




1049 


3 


3 




1052 


3 


4 




1056 


3 


7 




1063 


3 


3 




1066 


3 


2 


9 


1069 




1 




1070 




11 




1081 




4 




1085 




1 




1086 




1 


9 


1087 


9 
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Description of Strata Thicknes^i Depth 

/•/. hi. /•/. /m. 

Fire clay 3 3 1091 

Shale, black 1 10 1092 10 

Coal 1 2 1094 

Fire clay 4 1098 

Shale, clay 9 1107 

Coal 1 9 1108 9 

Shale, uray 12 9 1121 6 

Shale, blue 37 9 1158 3 

Coal 3 1158 6 

Sandstone 8 1 166 6 

Shall- 5 1171 6 



TIk* 3- foot coal 1(X) feet al)ovc the horizon of c(>al \o. 6 is not in 
j)ro|)er p()>ition for coal \o. 7, aii<l it ai)i)ears to ]>e a small lens. It is 
jiossihle that this bed does represent coal Xo. 7. since wherever it 
ai)pears to > hij^h in the section, coal \o. 6 is either thin or ahsent. due 
t«» ero>ion or to some condition which prevented regidar depu>ition and 
it is scarcely to he expected that the intervals between 6 an<l adjacent 
heds will he regular. 

The limestone caj) rock ot coal No. 6 is not present, a fact which 
argues for erosive action, and the coal itself is represented hy only 13 
inches. Coal Xo. 2 is probably rej)re>ented !>y the 2-f<H)t 10-inch bed 
at a depth of 986. or by the ,Vfoot H-inch bed at 1(X)9. an<l coal Xo. 1 is 
fotnid at 1065 having a thickness of 2 feet 9 inches. The lower coals 
are not rejxjrted in any of the other logs, and it i> likely they are small 
lenses. It is believed that the so called 8-fo<">t coal at the lK>ttom of the 
hole is really a black shale since no such c(\il is known in any other 
part of the State. 

riKOF.u<;ic STkrcTrRFC 

The geologic structure of the bed< in Shelby and Moidtrie coim- 
ties is not known in detail. The holes are confined to the southern 
half of Shelby and the town of L»vington in Mr)ultrie. and they are so 
scattered over the area that |>o.stulation of detailed structure is impos- 
sible. 

In the n«">rthwestern part ''f .*^helby County, at Moweacpia cf»al 
Xo. 6 lies 55 feet al)ove >ea level; whereas at Lovingt^n 22 miles 
slightly north of ea^^t the <»ame bed is 2fW feet below* s^a level, a con- 
dition indicating a dip of 12 feet i)er mile. Al«»ng an east-west line 
from Pana. Christian Coimty. to Shelby ville the coal «lipN ea^it at the 
rate of alx)Ut 10 feet per mile. In the »»uthea^t part «»f the ('• unity. 
however, there are two holes in which coal .Vo. 6 is higher than at 
Shclbyville. In sec. 24. T. 10 X.. R. A \\. \\\q cv^?\ V v^>^\\^"lV^ V^^v 
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higher than at Shelby villc. although if regular dips prevailed, it would 
]}e somewhat lower. About 8>4 miles east of the last hole mentioned 
is another in which the horizon of coal No. 6 is 35 feet higher than in 
the first. The eastern part of Shelby lies in the trough that runs 
parallel to the I-a Salle anticline on the west. The dip of the beds in 
this part of the county is apparently to the west. The position of the 
coal in the few wells available for study points to the fact that the 
lower part of the Illinois coal basin undulates, and that small folds of 
different tyi>es may be expected. Again it may be true that the axis 
of the trough may not be parallel to the La Salle anticline, but may run 
slightly cast of north. The strike of the beds is represented by a line 
connecting Shelby ville and Ix)vington at each of which the coal lies 
practically 200 feet below sea level. The fact that the coal is only 40 
feet below sea level in sec. 24, T. 6 N., R. 2 \V., Fayette County, seems 
to indicate that an east-west anticline the axis of which lies in T. 10 N. 
separates synclinal basins on the north and south, all these features be- 
ing parts of the general trough-like basin. 

Coal No. 6 

distrirl'tiox and thickness 

'i'lu* holes that have been drilled in Slielby County lie south of a 
line drawn oast and west tlirough Shelhyville. The logs indicate that 
the south boiindarv of the area in whicli coal Xo. 6 is thin or absent as 
shown in Christian County continues eastward into Shelby and extends 
east and south toward the southeast corner of the county. Its exact 
IH)sition between Tower Hill and Shelbyville is unknown. It is be- 
lieved that the largest block of coal No. 6 exists in the following town- 
ships : 

T. 9 N., Rs. 1, 2, 3, 4, and northwestern part of 5 1^. 
T. 10 N., Rs. 1, 2, 3, 4, and western part of 5 E. 
T. 11 N., Rs. 2 and south jA of 3 E. 

Coal No. 6 is either absent or too thin to l)e commercial in the vi- 
cinity of Shelbyville, w^hich lies near the southern boundary of the an- 
cient drainage area. The northern boundary of this area enters 
Shelby County a sliort distance northeast oi Assumption but cannot 
be traced because of meager information. Coal N(>. 6 is known to 
exist at Mowea(|ua in the northwest corner of tlie county where it is 
5 feet 7 inches thick but at this place coal No. 5 (Springfield coal) is 
mined. No holes have been drilled east of Moweatjua. Tt is possible 
that this ])arren area coiuiects with the eroded crest of the Ea Salle 
tidine but no proof is available at this time. 

Throughout the townships listed above, coal No. 6 averages about 

feet in thickness. At Tower 1V\\\ wV\w\^ the bed is somewhat 
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thicker ami pnihably averages 7 feet. The only information regard- 
ing t-ual Xo. 6 in Moultrie County is derived from the Ix>vington mine 
and two near!)y drill holes. At the mine the coal varies in thickness 
fnim 4 to 9yj feet, the average being 8 feet. It seems probable that 
the 1-ovington coal lies on the north side of the wide erosion area des- 
cril)e<I earlier in this chapter, and that this is a local thickening of the 
o»al. The mine is located on the north boundary of the area in which 
oiai No. 6 is workable, and the variability in thickness is due prob- 
ably to its proximity to the e(\gQ of the ancient swamp. Whether a 
s<)li(I block of coal underlies the surface from T>ovington west to 
Moweafjua and IJlue Mound is uncertain; but there is little doubt that 
if such a connected coal exists, it thK'<^ not attain so great a thickness 
as at I^vington. 

PIIVSU'AI, CIIARACTKR 

Coal Xo. 6 has been seen in <>nlv two mines. Tower Hill and Lov- 
ington. At the farmer the average thickness is a little more than 7 
^oet. I'igure 42 shows graphically the physical character of coal X'». 6 
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Fn;. 42. — ^irapliic section of coal N«». <» in Slifl!»> (nniitx 
Toal Co., mine Xo. 1. To>mt Mill. 



Towrr Hill 



in Shelbv Countv. The top c<»al alM>ut 16 inches thick is the be>t ; the 
middle l)ench c<mtains a number of pyrite bands snme of which are 1 ' .• 
inches thick. The **blue band." which is onlv al>out 12 inches from the 
fl«M»r. is thicker than u.sual. thn-f inclu'< «»f it having bcm nieasiiretl in 
one section of the mine where it was overlain bv (> or S inches of mt>re 

m 

or less impure coal. In a few placc-^ ^niall clay st-anis varying from 1 to 
12 inches in thickness extend 2 or .^ feet inti» the coal from the tt»p. but 
rarelv cut the entire betl. 

At Lovington the top coal is aUmt 30 inches thick in parts of the 
mine, and the "blue band" lies as much as 24 inches al)ove the flo*»r 
where the bed is thickest. l''igure 4»^ shows \Uc vV\\v\c;\\ cW\'^^:^^^\ ^a 
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coal No. 6 in parts of Moultrie County. The middle l>ench anitains a 
number of pyrite hands varying in width from a mere streak to alx)ut 1 
inch. About 300 feet soutli of the shaft on the main entry the bed 
measures 9 feet 4 inches in thickness which is 2 feet in excess of the 
average for district VII. 
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Fir.. 43. — (jrapliic sections of coal Xo. 6 in Moultrie County 
Coal Mininj; Co., I.-ovington. 

1. ('ross-cut between man-way ami air-way. 

2. Room 1, back south entry. 

3. Main >outh cntrv, »K)0 feet from shaft. 



I^ovington 



ROOF AND F[-OOR 

Whore coal Xo. 6 exists in its normal thickness, the reg^-ilar suc- 
cession of shale and limestone niof materials is present, but in the 
area where the coal is reduced in thickness, as at Shelbyville, the roof 
has also been affected. Jn most of the holes located north and east of 
the line representing the approximate boimdary between normal coal 
on the south and thin coal on the north, the roof consists of shale, 
sandstone, or a mixture of the two instead of the limestone. At 
Tower TTill the limestone lies on the coal in a few i)laces, but over 
most of the mine shale attaining a thickness c^f 6 feet intervenes. It 
is also rep(^rted that above the re^vilar top coal and separated from it 
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by a few inches of black shale, there is in places at Tower Hill a thin 
lenticular coal. Such a condition has also been noted at the new mine 
of the Xokomis Coal Company in Montgomery County. The nK>f at 
Ix^vington consists of alxnit 2' j feet of shale overhiin by 9 feet of 
limestone. 

I'Vnirteen feet of shale underlies coal Xo. 6 at I-ovington, and be- 
k»w this a 4-f(X)t coal is reiK)rted. Such a coal is not mentioned in the 
log of the shaft, and it is probably lenticular. At Tower Hill the un- 
derclay varies from 3 to 4 feet. Xo regular succession of beds exists 
Wow coal Xo. 6; some of the logs show limestone under the floor 
clav. but others show onlv shale or sandstone. 

Co.M. Xo. 5 

The only mine operating coal Xo. 5 in District \T1 is located at 
Moweacjua. This bed lies 40 feet below coal Xo. 6 which is 5 feet 
7 inches thick. Coal X^o. 5 bears all of tlie characteristics of the same 
l)e<l at Springfield. It averages 54 inches in thickness ; is overlain by 
black shale, shaly limestone and gray shale in ascen<ling order; and the 
o»al itself has many clay veins, 'riu-y vary in width from mere veiidet< 
to several feet in size and consist of clays which have been force<l 
<lo\Nnward into vertical fractures in the coal, as a result of unetjual 
settling of the vegetal matter an<l its overburden. They will be di<?- 
cusse<l in detail in the report on l)istrict 1\'. 

In different parts of Shelby ('ounty, logs show the existence of a 
Sf»mewhat persistent coal frrun 25 to 8() feet below coal Xo. 6. which 
is no d<»ubt ct)al Xo. 5. Its thickness at Mowea(|ua and in some of 
the holes in the southwestern part of the county indicate that this 
bed may become very imi>ortant in future years. es]>ecially in the 
northern part which really joins the .Springfield area. The south 
Ixumdary line of present commercial coal X<». 5 pro])ably j)asses east 
and west through the northern f)art of !^helby County a few miles 
south of Moweacjua. Whether or not thick coal \o. 5 imderlies 
Moultrie County is unkn(>wn. It is recommended that future drilling, 
especially with the core drill be continued at least SO feet below coal 
Xo. 6. unless coal Xo. 5 is penetrated at less de]>th. 

Otmi.r CoAI.s 

Mention has already been made of the Shelby c«»al called c«ial Xo. 
15 by A. H. Worthen. It is now mined for local Usc- \^^ the extent of 
about 7500 tons yearly. It outcn^ps '*«»n Copf)eras Creek and at .sev- 
eral places alwve its mouth near Little Wabash River, at the water's 
cflge near Shelbyville and occasionally for 10 mile< south, on Kich- 
lam! Creek and its tributaries, on R«»b\uso\V s CyvcV. \\v*\\\ \W wv^wn-^A. 
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above on Mud Creek and Brush Creek below Prairie Bird, and on 
Beck's Creek at the railroad." The Shelby coal varies in thickness 
from about 18 inches to 3 feet but is reported in the mines to average 
2 feet. 

In the vicinity of Shelbyville this coal lies from 50 to 160 feet 
below the surface and is about 700 feet above the horizon of coal No. 
6 or from 100 to 120 feet above the limestone referred to the New 
Haven. 

The present writer prefers the name Shelbyville coal for this bed 
since its correlation as coal No. 15 implies the existence of a number 
of persistent coals capable of being identified over large areas ; where- 
as most of the beds between coal No. 6 and the coal at Shelbyville are 
only a few inches thick and not jx^sitively identifiable from one hole 
to another. 

Seven holes in Shelby County have passed through the "Coal 
Measures", and three of them report a coal 3 to 4 feet thick 225 to 
250 feet below coal No. 6, probably to be correlated with coal No. 2. 
From 60 to 100 feet lower two or three thinner beds are known oc- 
cupying the position of coal No. 1. The uppermost of these beds at 
Shelbyville lies 1068 feet below the surface and attains a thickness of 
2 feet 9 inches. Three other l)e(ls ranging in thickness from 1 foot 
2 inches to 1 foot 9 inches and separated from each other by thin 
shales exist in a 40- foot zone of which the 2rfoot 9-inch coal men- 
tioned above is the toj). At the time these beds were being deposited 
coal-forming conditions were interrupted by irregidar periods in which 
the surface was sufficiently low to ])ennit mud deposits. This alter- 
nation did not occur simultaneously over the area, and the result was 
a number of thin beds here and there, only three or four represent- 
ing the same general period of coal deposition. 

From meager data at hand regarding the earliest coal beds in this 
region, it is useless to attcmi)t to outline their areal distribution, but 
later need will no doubt develop commercial areas of coal No. 2. 
]M)rmerly the ^^oweaclua shaft was sunk to a clepth of 924 feet and 
one of the lower beds, corresjionding ])rol)al)ly to coal No. 2 was 
worked fc^r a short time, but was abandoned in favor of coal No. 5, 
300 feet higher in the shaft. 

SAXCAMOX COUXTY 

( )nly the southern ])art of Sangamon County is treated in this 
report, the northern portion being included in District TV to be des- 
cribed in a later bulletin. 

A northeast-southwest line, ])assing about 2 miles north of Chat- 
Imm nnd extending t«>war(\s Mec\\^\\\cs\>ur^, marks the northern limit 
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of the area in which coal \o. 6 i< siitVicicntly thick to he comiiKTcial. 
\orth of this line the ])osition of which is shown approximately on 
the large map, the **blue-l)an<r' coal averages only a few inches in 
thickness and mining is confined to coal Xo. 5 which ranges in thick- 
ness from 5 to 6^ feet in the area of the Tallula-Springfield quad- 
rangle.** 

Prodiction and Minrs 

Total production^" coal Xo. 6. 1881-191.? 62.1(K).919 

During the year ended June M), 1913. six mines in the southern 
part of the county j)roduccd 2,()36.(X)2 tons of coal Xo. 6 or 3.28 per 
cent of the State's output. 'I1u* average annual pnMhiction of coal Xo. 
(} tP»m this count V for the live-vcar period. 1909 t> 1^M3 inclusive, was 
1.624.98-^ tons. The fallowing mines were «i])erating coal .\o. 6 in 1913. 

Tabi.f 17. - /-iv/ t/f sliipf*in(/ mines pri>ducituj nuil .\«» 6. SiinfiiJninn i\iuftty. Kjii 
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!K*licvc(l that the same conditions will he found in Sangamon County 
when deeper <lrilling is carried on in Tps. 14 and 15 N., especially in 
the eastern side of the county. At this time it is impossihle to out- 
line the workahle area of coal No. 5 with any degree of accuracy. In 
llic townships mentioned, however, it is almost certain that coal No. 5 
will he developed to a much greater degree than at persent. 

The thin coals mentioned cannot be correlated at present. lo- 
cally one or another of them may be developed to workaf)le thickness, 
hut it is regarded doubtful that they will ever be extensively operated. 

.SL'MMAKY OF COAL RICSOURC'RS 

In the following summary of coal resources, attention has been 
c(»nfined to coal .\o. 6 because most of the information available re- 
lates to this bed. luirthermore. comj)aratively little is known regard- 
ing the lower coals in District \'I1. an<l estimates regarding them 
would necessarilv be extremelv unreliable. 

m m 

In the calculations represented in the tigures a tracing of the 
map. I Mate I, was use<l. All of the information regarding the coal 
was placed by the side <)f the symlxjls representing drill holes and 
mines, and it was then |MK<ibK' to outliiu- arca^ underlain by coal .\o. f) 
and to determine its average thickness in a given area. Areal meas- 
urements were made with the planimeter. and computatious were 
based on an average >])ecific gravity of 1,3. nx an average of 1770 
tons of coal per fo )t per acre. Figures on coal production were taken 
from the rei)orts of the P»urcau of I,alM>r .Statistics and th<»sc of the 
Mining P»oard. 
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INTRODUCTION 

District IV of tlu' IlliniMs <'o;il Miniii<>: Iiiv(*Hti<r<iti(>iis as 
slinwii in ti^. 1, iiK'ludcs all iiiiiu*s in s(*ain r> of tli(* Illinois <i('o 
h^^ical Snrvcy correlation opiM-atin^ in t'ass, DcWitt, Fnlton, 
Knox, Lopin, Ma<'on, Mason, .Mcl.can, .Mmard, Peoria, Sain^a- 
nion, Srlinylcr, Taz«»w(»ll, and W'oodfonI <'oiintics. 

A dctaiU^l (Inscription of the districts into wliicli the State 
IniH Immmi divided auid the inetluNl of ci)||rctin;>: tin* data npon 
which this report is leased are contained in Knlletin 1, *'A l*re- 
liniinary I{eiN>rt on Or^iinization and Method of Investi;r<^- 
tions." 

<'oniparative statistics Inivt* Immmi compiled for the year 
endeil June 30, VM'2, althon<*:h hitiT inforinjition is avaiilahle, 
lMM*ause statistics for the s(»ven districts previously reportiMl on 
have lK*eii compiled for that year. 

The diHcovery of coal in District IV was made early. I'p 
to the pn^Mit time the tirst mention of coal in the country 
which afterwairds became the Tnited States has heen errone- 
ously cre<Iited to Fatht^r Louis IIenne|iin, who shows on a map 
puldisluMi in \i\S\) the loeation of ai *'cide mine** alon^ tin* IllimdH 
Hiver. The credit for this tirst mention of 4oal d(N*s not, how- 
ever, iK'hui^ to II(*nnepin for the first dis4'overy of i*oail in the 



Mait|in't1e. Until (iri;;ii)iil and copy show the same location of 
"Chai'hoii (le tcrre" as does Joliet's map. 

FatluT Louis HcnnciHii, a Hecollect priest, accompanied 
La Salle's expedition to the Illiuois country in 1680 as chap- 
lain and in liis "A New Discovery of a Large Country in Amer- 
ica," publislied in Enplisli in 1689, says with reference to the 
country along tlie Illinois River from its source to the site of 
the present city of Peiiria:' "There are Mines of Coal, Slate, 
and Iron; and several pieces of fine red copper, which I have 
found now and tlien upon the Surface of the Earth, makes rae 
believe that tHere are Mines of it; and doubtless of other Met- 
als and Minerals, which may be discovered one time or another. 
Tliey have Already found Allom in tlie country of the Iro- 
(juois*'." Hennepin's map ac^-ompanying this narrative" locates 

'Deciiincrits tt fitahlisacments des Francais, I, p. 261. Published at Paris, 
16K1, 

-TInvaites. Jesuit Rclalions. Vol. 19, p. 86. 

■'Marsry. Vnl. I, p. 465. 

'Reciiei] de Voyages. 

''Tliwailes. Utiinepin's N"e\v Uiscovery, Vol. I, p. 152. 
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INTUODrCTION 11 

a "cole mine" on the IllinoiH Kiver above Fort ("reveeanir 
(Peoria) eopied from Joliet's ma]) or JIarciuette's. 

Other early mention of eoal in District IV i« made bv 
Patrick Kennedy in his jonrnal of an expedition undertaken 
in the year 1773 from Kaskaskias Village in the Illinois coun- 
try in search of a copper mine. Tmler the date of August 6, 
177t{, he writes^ "At sun-set we passed a river calletl Michili- 
uiackinac (Mackinaw Hiver in Tazewell County). Finding 
Home pieces of coal, I was induced to walk up the river a few 
miles, though not far enough to reach a coal mine. In many 
phu'cs I also found clinkers, which iuclin(*d me to think that 
a coal mim», not far distant, was on tire, and I have since* heard 
there was." 

In IS'J.T-^ Peoria was calletl **a small setth»m(»nt in Pike 
county on the west bank of the* Illinois river, about 2(M) miles 
alcove its junction with tlu* .Mississippi." Hcvk says, **Thi8 
s4Mtion of count rv is not v(»rv rich in minerals. <'oal, 
however, is abundant <»n tlu» banks of Kickapoo creek, about 
one mile abov(» its mouth. It was tirst discovenMl bv the sol- 
diers stationed at the fort (riaik),aud IxMiigof a good «|iuility, 
was used bv them for fuel. It is found 1- or 14 feet below the 
surface; is ovtM'laid by slate, limestone and sandstone; jind 
contains v(»g(»tabl(» remains." 

l\\' \sm the existence of workable coal was km»wn in 
three newlv <-reated counties in the district. In McLean 
C'iMinty it was statiMl' *M)f the minerals, limestone and coal 
abound in several settlements." A description of Peoria 
County published in the Pc»<u*ia Register and North-wi»stern 
• razette* contains the f<dlowing statenu»nt : **The st«un»-<oal is 
siiid to Ik» little infcM'ior to that of Pittsburg, aiul is found in 
the bluflfs of all the cre(»ks and Illinois Kiver. It is generally 
use<l for fuel at Pi^oria in winter; is liaulnl from one to three 
miles, and is worth 12 cents per busht»l." In Schuyh»r <\>unty'*, 

'Hicks. Thomas Hutcliins. A Tnpo^jrapliioal Description, p. 1.7. 
-Beck, (iazettcer i^i Illinois and Missouri. 
•Mllinois in 1837 & 8: With A Map. 
♦April 8, i8r. 
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The topography of the surface in District IV is flat in 
some areas, and rolling, with hills as high as 300 feet in others. 
No. 5 coal outcrops on the surface in Petjria, Fulton, and 
Knox Counties but lies at depths of 300 to 000 feet in Macon 
County, 400 feet in JIcLean an<l 200 to 300 feet in Logan. 

The average thickness of the coal is 4 fe«»t, S inches as 
reported in the tliirty-first Annual Coal Keport of Illinois 
from 240 mines. The seam has a uniform appearance* from top 
to l)Ottom and the coal is hard and massive. It shows tine 
laminaticms with knife-t»dg<» mother <-oal partings. In some 
places there are disiMmtinuous bands of pyrites near the mid- 
dle of the seam. The s(»am lacks the blue-baml characteristic 
of No. 0*. Table 3 gives th(» analysis of tin* coal in No. 5 seam. 
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rdden states that, *Mn the mines near Kast INMiria and at 
Eilwards the coal runs out ii<*:ainst the drift in several of the 
entries. Miners re<*of^nize that thes<» def<H-ts in the eoal are 
due to erosion aind they speak of the drift as *wasli.' The drift 
generally consists of sand or silt, which in some pla(*es has 
lieen found t(» contain emlMMlded trunks of trees and nth<*r 
vegetation. Experience has shown tluit the surface of the IkmI- 
rm*k d<H*s not always conform to tlH» pn»sent top<»grapliy of 

^Illinois CicolnRJcal Survey. \U\\\. 14. Cnal KfSnura-< «.f IllirniiH, DrWnli. 



U OaU. MIKIX6 UnmTKUTlONS 

Oe land and aperaian are carrfnl to avoid niiixYifitaUe ezplo- 
ratitms of [daces where 'wadi' baa been encoiuitef«d."* 

The iBUM 
date. This ri 
feet aBd in |d 
»a^ miiKS b 



a iayiT of iron pyrites two or tliree inches tliiek. Where this 
layer is present the shale is i)rotected from the air and stays 
up; where it is not present the shale falls badly and in places 
eaves to a lieifjlit of 33 feet. 

'I-'. S. G. 5 Bull, 506. Geology and Mineral Resources of the Peoria Quad- 
rangle, lllitiois, Uddeii. 
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Seam 5 in this district dips at the rate of about Ave feet 
to the iiiih» towards the southeast. It outcrops in Peoria, Ful- 
ton, and Knox Counties and in the face of the blufTs of the 
Illinois Kiver. The cover is thickest in Macon County where 
the coal lies at a depth of (»()() feet. There is one stripping on 
a surface outcrop and there are !H5 mines at which the coal is 
reachrd by drifts. At the remaining 143 mines shafts or slopes 
are sunk to tiie seam. The mines examined vary in depth from 
(10 to r>70 feet }»ut all except two were h»ss than 300 feet deep. 

In the ch)S(Ml workings 235 mines are worked on the room- 
and-pillar system. Four min(\s are operated on the longwall 
system. 

Mining methods in most of the room-and-pillar mines are 
crude and <]imensions of workings an* not suited to physical 
conditions. The mines an* comparable to those in the Dan- 
ville District* wh<»re tin* many rolls in the nM)f caus4» dena- 
ticms from projected systems. The workings are irregular and 
in some small mines are but little l)etter than "gophering." 
The district is cliaracteriz4Ml bv manv hors4»backs where the 
roof, either sandstone or limestone, cuts out the coal. The 
original method of mining in the district is to run the parallel 
main entri(*s from th(* shaft t(»ward the boundaries, ami from 
the inain-entri(*s to turn <*ross-entri(»s ait intervals of 350 to 400 
feet. Kooms an* turned otT these cross-eutries on 30 to 42-foot 
centers and are run 20 to 30 feet wi<le. Koom-pillars are gouged 
as the miner i>lea.st»H and average 9 fiH*t in width. This hap- 
hazard method is productive of so many s(|U(h*Z(>s that in some 
mines a mollification of the svstem has Ikhmi made in which 
stub or room (»ntries are turned olT the eross-eiitries. This 
meth^Kl a|)proaehes the panel .system and is ealh^d lorally "bbwk 

*.\iulros, S. ()., Cnal Mining? Practice in District VIII (I>anvillc>. Illinois 
Coal Mining Invc^tii^ations. Bulletin j, 1914. 
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room-and-pillar." (See fig. (5.) In a few mines a snftieient eross- 
harrier pillar ib left to confine a squeeze to the block in which 
it originateH but in most mines the barrier pillar is gouged and 
squeezes ride over it extending unchecked until they reach a 
horseback or some ungouged pillar which is large enough to 
stop them. In several mines squeezes originating in rooms 
have traveleil to the main barrier pillar and to the solid coal 
at the entry face. In one mine an entry was saved from a 
threatentMl wjueeze by very heavy timbering ahead of the 
Wjuei'ze. 

Kh»ven of th(» 1() min(»s cxainintMl are at prescMit operated 
on this semi-panel syst(*in hut tlu' relative* dimensions of room 
an<l room-pillar have not Immmi changed from pn^viiMis ojMTa- 
tion. The average room is 20 fe(»t wUW and the average* room- 
pilhir U feet. Thcs(» dimensions are unsafe under the roof 
found in the district. Hoom width is not uniform but rooms 
are narrowed to avoid horsebacks and widened again where 
the coal resum(*s its normal tliickn(»ss. There is a t(*mptation 
to get all tin* <*oal jiossible on the* advance* working b(M*ause the 
numerous rolls make' uneeMtain the* te>tal t<»nnage* wliieli can 
Ih» extracted from any are*a, anel the* rolls inte»rfe»re* se»rie)usly 
with any i>re>jeM'teMl plan beM-ause* the»y are* e»xpe*nsive* te> e*ut 
through. When a roll is ene-onnte*re*(I in tui*ning a re)om off 
an entry weirk on this reje^m is steq»pe*el anel a ''wing-room" is 
turneel e>flF the adjaceMit reiejui. ( SeM* fig. 7). The» wing-i*oom 
e-arries the» siele e>f the* roll as a rib and folle>ws its ee>urse» until 
the* roe)m reae-hes the* ])osition it woulel have* e>e'e'Upie*el if it had 
cut through the roll. It is then eM)ntinue*el e^ii its pre)iM»r e-onrse*. 

rh*at is not sutfie'ie*ntly eleve*lop«*el to Im* a fae-te»r in the 
eli]H*ctiem of elriving rexnns. 

rre>ss-cuts are* se)me*time*s elrive*n at irre*gubir distiine*e»s 
to avoid cutting thre)ugli the* rolls. 

Hotmi-necks vary in wielth from S te) 12 fe*e»t and are ge*n- 
enilly widene»el ein beith siele*s to re*ae*h full reM>m wielth but the* 
angle of wide*ning varie*s. The* elistam-e from the* e*ntrv to th<' 
point where* full roenn-wielth is re*ae*he*el varie»s fre)in lo to *C> 
f«*et. Room trae'k is almost alwavs in the* ee'nte*r of the* rooms 



trict r. Wlicn in-odiiciiig 750 (oiis of ccial per day there are only 
IS to 20 toiiH of rm-k wliii'li can not be n-setl underground in the 
fiot). Ill District I about one-tbinl as much rock aH coal is 
hoisted. There is ciinsi<]cnitt!e diflSciiIty in cleaning up after 
a suspension of woi-kiiij;. After a sliut-down of three months 
it takes two weeks to clean the mine during which period 
about 125 tons of rock jier day are hoisted. Fig. 8 shows the 
rock dump at this mine. 

Altliougii the mines are siiallow operators have very little 
trouble with seepage water and at no mine is more than 30,000 
gallons of water pumped in 24 hours. Several mines are 
muddy but the water drains off easily into the sumps at the 
shafts or is pumped to tliem by electric gathering pumps from 
Biiiall sumps iiiby. The shallowest mines are the muddiest and 
tile water seeps througli the roof or comes in where breaks to 
tlie sitrfjice occur. One or two gasoline pumps are used at the 
iiiniu siimpK but in general tlie main pump is operated by steam 
and the galliering pumps by electricity. The source of the 

'Andros, S. O.. Coal Mining Practice in District I (Longwall). Bulletin 5. 
Illinois Coal -Mining Investigations, 1914. 



The Peabody Coal Company in its PeabfKly miue at Slier- 
man liaa prepared an underground refuge oluimber, so that if 
the miners are imprisoned through any oause they may liave a 
safe place of retreat where communication with the surface can 
be maintained. Tliis refuge chamber, sliown in tig. 9 in perspect- 
ive and in fig. 10 in plan and vertical elevation, is lined with 
concrete ami closed by an air look protected with steel explo- 
sion-proof doors. A liole 8 inclics in diameter is drilled from 
the surface into the chamber which is 7 feet high, 2S fwt limg, 
and IG feet wide wliere tlie shale roof is supported by six con- 
crete pillars two feet square. An em[)ty powder cau placed in 
the nioutli of the drill hole shows its jtDsition in tig. 9. Through 
the drill hole fresh air can l)e pumped to the chaiuber and 



um's ileirloiwfl hy dust of face aamplea in 
c-epIo-stbiUtij apparatus 
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Tlie ccijil (lust on tlie ribs and roof of rooms near tlie face 
is pxpioKible as sliowii in Table 8. Coal dust on tbe ribs of 
entrips is intimately mixed witb finely {j:round shale and fire- 
clay ami is kept moist in many mines by seepage of surface 
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roi'k is exposed. In several mines in new entries driven dnr- 
iug winter the roof begins to fall with tlie advent of snininer 
and caves to the cap rock. The canse of the falling is chiefly 
the expansion of the black shale with the rise in teniperatnre 
of the intake air current, ifaintnining the air current at a 
more nearly constant temperature by means of preheating with 
steam coils would decrease* the roof falls by decreasing the 
seasonal range of temperature. 
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•Paddle- wheel refers to vtraiKlit M.idr tyie "t tan .'itiii h-nu 111.1. !i. 

Gob stoppings an» built in most iiiiufs a!i<l in mniiy they 
are leaky aHowing a hirgr pmrntagc nf thr air blown hy the 
fan thnmgh th<» intake to short-iinuii into the reinrii before 
reai'hing th«» faees of th<» rooms. At om» mine a ti;:lit gob stop- 
I)ing is provided and a eonsi<b»rable amount of gob r«*movi'<I 
from the road by tilling tlu» i»ntire rross-eut tlin»u;:li the iMI- 
f<K)t lullar. At two of the mines i».\amined tight stoppings are 



BLASTING 

In District IV only 7.5 per cent of the annual production 
mined by machines. The remaining 92.5 per cent, 7,885,063 
QR, is pained by shooting off the solid. In no otiier important 
district in llliiitiis iiiliiin^j on tlu^ i-niMii-and-pillar system is so 
BiHJill ii iK'nciila;!;!' of tlie ]iroducti(m undercut. Dangerous 
and wasteful exress of black pmvdcr is used in blasting coal. 
At one mine wlieie two m<'ii were killed by a blown-out shot a 
drill Iiole was measuii'il eleven feet in length and three inches 
in diameter. At ninny mines the nundier of tons of coal gained 
per keg of powder has decreased from 25 to 1!) since the intro- 
duction of shot-tirers. The miners drill longer holes and put 
in heavier charges when they do not tire their own shots and 
conseiiuently are not exposed to the danger resulting from 
blown-out shots. The excess of powder above that necessary 
to bring down the coal shatters the coal producing an unneces- 
sary amount of slack, cracks the roof increasing the danger 
of iiecideiit from roof-fall, and causes fires at the face. 

IShu'k powder is used in every room-and-pillar mine in 
the district. At one mine size CC only is used; at six, C only; 
at two, <• and CC; at four, F only; at two, FF only; and at 
one F, (\ and CI'. In the longwiill mines 40 per cent dynamite 
is used in roof brushing. In a few places where the coal in 
longwnll Jaines is tight size CC black powder is used for blast- 
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per yard. They are not as good as stnictural-steel I-beams for 
supiKirt of hea^y roofs because their carbon content is high and 
their section is not the best for this purpose. Therefore^ they 
break more easily than do I-beams. It is not unusual to find 
that they have deteriorated in use, and have little value as roof 
supports. 

The roof in rooms in this district is supported by unpeeled 
split and round props with a diameter of 4Vi> inches at the 
small end. Crossbars are seldom used in rooms. For ordinary 
use the length of props varies from 4^ o to <> f(»et. Lon<r(»r pro])s 
are used in some mines where clay v(»ius are cut tlircmgh or 
where caving roof is encountenMl. For lenji:tlis up to five feet 
the average cost of room-i>rops is one* cent a running foot. 
With increasing length the cost advances rapidly. The i>rices 
paid at several mines are: 



length in feet i 'ost in cents p(*r prop 

41/0 4 1 .J 

5 "^ r, " 

6 ' 10 " 

61/0 1-^ 

7 "^ 17 

8 25 

9 :to 

The cost of room props per ton of coal ran^res from 1 .j- 
cent to 3V-> cents. The number of tons of coal prndnced for 
each room prop purchas^nl ranges from 2 to 12, varyinj: in dif- 
ferent mines and in different stH*tions of tln» same mine. 

Table 11 gives data on projis in rooms. The tignres for 
the number of props per ItM) s(iuare feet of roof were obtaimMJ 
by counting tin* props in a nu»asuml length in each of several 
typical rooms of measured width. The average number of 
props per 100 s<|uare Un^i of roof is l\M for the min«»s (*xamined. 
Table 12 compares the nnmlMT of |»rops used in rooms fur each 
district. 



Taiii.k lli. — Caiiiparixoii for larfi (Jinfrict of number of props 
nxed in rooms 





Average no. props in room 


per 


District 


100 sq. ft. of roof 




I 


Longwall 




II 


6.0 




111 


Few props except at clay 


feins 


IV 


3.3 




V 


32 




vr 


2.9 




VII 


3-7 




VIII 


S-5 





<!('ui'nill,v tlirouf,'h(nit the district props are not kept close 
enoiifjli to llic fact'. Jlore face bosses are needed to keep the 
pn)jis iiciir ('n(m*rli to tlie face to prevent accidents from roof 
fall. 

All shafts at the mines examined have timber linings. 



An illustration of tlie false economy of neglecting road 
bed is sliown by the comparison of ton-mileage obtained by 
gasoline locomotives in two mines (See Table 13). At one of 
these proper attention is paid to the road-bed and a daily ton- 
mileage of 13!)2 is achieved by a 12-ton locomotive. The loco- 
motive travels 33.14 miles per sliift and burns 27 gallons of 
gii.'^oliiie using 2 gallons of engine oil. Engine oil costs 34 
cent.< per gjillon at the mine. At the otiier mine road-bed and 
trmk are neglected and in poor cmiilition and only 270 ton- 
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miles are nitide during eight hours; the eight-ton locomotive 
travelling 13.25 miles per shift. 

Table 14. — Amount of air required for rentilation irith various 

sizes of (fasoline loeomotircs. 
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•Arra piston iti tuiuarr feet mii]ti|>1ic(i by Mri»ke in feet mii1ti|ilie(l by numlier <if cylindert 
multiplied l»y revolutions i>er niitnite. 

^'Maximum amount of carbon mon((\i<le '^hich can be breatbed f«'r nhort an«! infre-juent 
intervaU \%i(hout injuriotis ctTccls. 

The limitatinii.s of the gasoline liK'omotive for nse in mines 
are elearly shown by Prof. (). V, HoimI, (Mni»f Meeluinieal Kngi- 
iUM»r of the r. S. Hurran of .Mines.* Prof. Ilood sjiys, "The 
size of a uasoline loeomotive that mav with Mifetv Ik* intro- 
ilneiMl into a mine (l(*)M*n<ls upon the amount of air tluit ean In* 
ini.xed with the exhanst <<:ases in the most nnfavomhie portion 
of the rnn of the* hH*onn»tiv(*. For earh enhie fiiot of earlNin 



HIasolinc Locomotives in Rflation to tlie MiMlth of the Miners. Bulletin 
of the American Institute of Mining Kngincers. OcIoIht, 1014. p. 2f¥»7. 
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A comparison of the percentages of accidents caused by pit 
cars in Illinois districts is as follows: 



District 


Fatal 


Non-fatal 


I 


16.6 


21.0 


II 


No fatalities 


25.0 


III 


25.0 


0.0 


IV 


33.3 


45.7 


V 


10.7 


18.5 


VI 


l'3.7 


27.8 


VII 


24.2 


20.5 


VIII 


r>.."i 


27.1 



Table 15 gives haulage data. 

The average weight of an empty pit car is V\:l\) i)ounds; 
of its load 3458 pounds; of car and load 47S7 pounds. Tho 
pen-entage of total weight of car and load whirh is <'ar wi»ight 
is nlxMit 28. This is the ndation which obtains lietween weight 
of modern steel railroad (*ars and total weight of <*ar an<l loa^l. 
The pressed-steel railroad ears witli a rapacity of 10t),tM)0 
pounds weigh empty from ;iS,(MM) to 4t;,()()0 jxnmds. 

Track gage varies from 21 to rj inches, av(*raging *M\ and 
rail weight on the main entries rangers from H> pounds ])er yard 
to 45, averaging 28. In rooms in some mines wooden rails are 
use<l. 

fathering from rooms is entirely done by animals in the 
mines examincMl. Mules are used in all but one mine in which 
gathering is done by poni(»H. Mules are generally stabled un- 
derground and are kept in goo<l (*ondition. Their ton-mileage 
is not determined and verv little is known about the work 
performed by them. 

In mines working on the semi-jKinel system partings are 
made on the room-entries near the c*ross-entry as shown in tig. 
21. No trollev is carried into the room-entrv and the bn'omo- 
tive does not leave the cross-entry in picking up its bmd. At 
one mine empties coming from the caige are lift«Ml to grad«' by 
an automatic steam car lift. 
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Ties are usually of white-oak and on the main haula«i:e 
wliere l(H*oinotiveH are used Iiave the dimensions (5 hy 8 inelies 
bv r> f(H?t and on the seeondairy haulage 4 bv i\ inches bv 5 fe(»t. 
At a few mines old proi)s are use<l as ties. 

The eonstnietion of underp'ound stables e()m])lies with 
the State biw. The stable at one mine is lined with brirk and 
obi l)oiler platc*s are used for ceilinji;. The provision of tlie 
State Mining Law to tlie etfeet that no lijjht with an nnpro- 
terted tiame shall be taken into an under«i:round stable is fre- 
<|nently violated but no ofteiuM* than in other districts. This 
provision should be strictly (»nforced tlirou«;liout the State. 

llOiSTINd 

In District IV at \0i\ niin(*s rars arc lioist<Ml from tin* 
bottom bv steam; bv hors4»s at \l\; and bv hand at IM). The 
iiHMlt*rate daily )>roduction of tJK* inimvs of this district and 
the <'omparativcly short hoists rtMinirc nritlMM* elaborate ap- 
pli:inces nor j;rcat sjummI of hoisting. Tin* hoisting <M|nip- 
nicnt is ade<piate for their ihmmIs. Thr :iv('ra;:r daily pindiic- 
tion of the mines examined is about rJtlO tons ;ind the lon;;:cst 
hoist 570 feet. As tlu» mines with hoists Ic»njLrcr than .*{00 f«M*t 
havf* a pnMluction of less than SOO tons d:iily all of the roal 
mined can Ih» raised to the surfaci» by slow hoist in«r. Kcrjiuse 
s|mmh1 of hoistin<; is not essential then* is no antomatic ra^in;; 
at the mines (*xamiiied. Tin* siz(» of the avera;;c hoisting: shaft 
is 7* J I)y 15 ^ o feet. 

At slope mines hoist in<; is oft(*n donr by a partly balanced 
rope on a two-track iiiclim* where the wei;:lit of the des«en<lin;X 
empties assists in hoist in*;: the loa<ls. 

At slope mines secondmotion en^rines are use<l but at all 
except out* of the shafts a tirstinotion en«rim» hoists the ea^je. 
The I'vlinder siz<» varies from 1- by 15 inches to LM b\ 'U\, aver- 
aj:in^ IS by :V2. 

The self-dum]Mii^ ca^e is used at 11 of the mines examined 
l>ut at most of the mines in the district the operators have 
purchasiMl the platform ca<^e. 

Wei^hin;; is done at the tipph* throu<:hout the district. 

Table 1(> ^ivt^s hoistinu data. 
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IMCKI'AICATinN or roAL 

This «listrirt was anion;; tin* first in IllintuH to att(*nipt t4) 
r«*niM\c till* S4*|iaral»lr inipiiriti«*s fi*nni r«Mil and to m'parate 
Hi/4-*.. S«*V('ral lar^i* riti«*H aiM* jiN-atiMl in tlu* distriot and the 
|im;i| tradr f(»r doiii«*stir pnr|HiH4*N lias always Ih^'U and still in 
a |irtiiiiiiiciit fartm*. I-^i;:. *Jl! slmws a tipph* dt'si^iH*^! for hand- 
lin;: iIm- hnal tradf ami sliippiii;:. Tliosi* niin(*s hsattMl in or 
ii«Mr < iti«*s iiaiiirally si'paratr tin* roal into niorr siz<'H than the 
Mtht i-H ;iih| for this piir|Nis4* s(*vt*ral of them havi* instalhsl re- 
st rcrnin;: plants. A typical M*paration at a iiiim* catrrin;: to 
hnai (loiiicstic or **\\a;:nir* trade* is: 



Naiih* 
t» inch lump 
.'» im h lump 
I 1 I im h raili-<>;ii| Innip 
•» imli i'iL*i 
Niii 
Pra 
Smi'iiiii;:** 



Si/r in inrli«*s 

t }\rV ti 

o\i-r:{ 

t>\tr I » 4 

t i\ir .*i: ihrtiii^li t; 

t »\i*r l! ; thr«iii::h .*{ 

< »\rr •' I : tlimii^h 1 * 4 



At iImis4* niiiM's wliirli d<i not havi* a hs-al tradt* tin* **iz«*K 
rMinmofih maih* an* : 



Nairn* 
l«iimp 

Nut 
Srrii*iiiiii:** « Strain 1 



Si7,4* in iiirhrs 
t >\rr t» 

I h«*r .'i; thniii^h •» 
0\«*r P I ; tlimn^h li 
Thn.n^h P 4 



Manx niiiirs ship run «»f mim* roal amd tin* |N*rrrnta^i* of 
till* total pi'iMlmtion thus sliip|N*d varii-«« from 1 ^ j to .til. 

Till- liN-atioii nf soiiii* miiit*s nrar riti«*s ha\in^ di%«*rHitii*il 
iiianiifartiir«*H and \arions kiniN of domcstir furna«'i»s |t*aiU to 
partinilar demands. At om* mim* UO |N*r rt*nt of th<* tiiitput is 
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siirfjhM* |)laiit. (lOiMJ roinlMiNtioii iiiidd* biiild's is ohtaiiUHl nt 
OIK' iiiiiK* hv tli(* iisr of st('ani blowers aii<l the slark iMiriis with 
iM» <*liiik<M*s. Wasted roal ranjjes from (>.;"» to 0.7 per r(»nt. 

There is no power phint at one niinc». Kh*etrie pow<»r is 
pnrrhas(M| at 2*.j rents per kih»watt-honr. Three-phase VA) 
rvt le alt(M'natin^ enrrent is hron<;ht to th<» phint at 4000 volts 
an<l then* transformed to l!7r» volts. The installation consists 
of three IT) II. V. motors. Alternatin*: enrrent is re|M)rte<l to 
JM* less satisfatlorv for hanla^re than dircMt, Imt by nsinjLT an 
A. i\ lornniofivr a ronverlrr is dispensed with. 

TAr»I.i: 17. /*n jmrnt ion uj cnal fin' tnarh'it 
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Steel tipples have been bnilt at fiMir of the nunes r\am- 
iniMl. V\*i. -o shows a i\']iieal snrfarr plant in tin* distrin. 
Automat ir recording ira«*k .stales have been plared at several 
plants and at <nie pit ears are wei<i:lied n\\ antomatie seales 
whit'li N\ei«;h eaeli ear and print the wei<;lit antumatieallx . 
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In a few iiiKtaiiceK where platform cagcH are used cars are 
PUnImhI hy hand on to a revcdving cradle and duni[KHl. Hox 
far loaders are found at several mines. 

The surfa<*e overlying the workings is owned by the oiht- 
ators at some mines and at one it is farmed, and corn is raised 
f(»r 30 mules. 

Table IS gives surface plant e^piipment. 

Tahlk is. — Surfarr plant rquiptnmt 







„ 






. 














•u. 
X. 


c 

m 




u 

'J 

■ 

o 
X 


> 
u •^ 


X 


Boilers 

1 

o • 




I'.lirtric 

• 

1 


jjciuT.'itors 

1 

1 


2^ 




J 






4<» 


^ 

■% 

» 


7r:() 


'r> 


JfKj 


J5<> 


J<» 




.^ 






.V» 


o 


. . . 




I5*> 


250 






4 






4<' 


.< 


7(¥) 


70 


i<^) 


2^) 


jX 




4 






.|o 


.< 


-•-'5 


|(N) 


15(1 


A^^' 


-■«i 




4 






-'.^ 


» 


J5'» 


KM) 


KM) 


J5C) 


.?! 




4 






45 


r» 


><r5 


';•' 


.v*) 


• 


.U' 




4 








.< 


-5*^ 


«;<» 


KM) 


-'5'> 


^^ 




2 






5<» 


<i 


r5<» 


I"5 


150 


JV* 


.u 




^ 






.^5 


> 


-5<» 


''5 


^0 

• 


I -'5 


.^^ 




^ 






j<» 


.< 


175 


Sn 


Km 


• 


y^ 




^ 






55 




7(K) 


fjl) 


■ • 


.. . 


,^7 




4 




1 


Ijf) 


5 


750 


f^» 


JO-) 


.'5*> 


.\^ 




.\ 






* 


4 


6f.xi 


KM) 


150 


• 


.V) 




4 






hMi 


4 


6(M) 


11^ 


45 


i-?5 


4«» 




4 






-*5 


.? 


1H5 


8<» 


KNI 


250 


41 




z 






jit 


4 


jH(> 


8<. 


5*1 


15" 


4-* 




• 






iS 


4 


.V^' 


1 !<• 


S 


I K> 



